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ARTICtK   I. 

Ohitvaiiom  on  the  Rocks  of  Mount  Sorrel,  of  CharnwoodForestp 
and  6f  the  Neighbourhood  of  Grqoby,  in  Leicestenhire,  By 
William  Phillipni  FLS.  &c.  and  Samuel  Luck  Kent,  MQS. 
(With  a  Plate.) 

Ttfs  trtt^t  td  which  thi  fblbwing  observations  are  c6ufined| 
iMkf,  in  gen^ttl  tertns^  be  diild  to  be  ^^brnptehended  within  ^ 
tfiatigte,  of  which  the  angles  are  Moiifit  Sorrel,  (Grrooby,  and 
Thrinkston.  (See  the  atihexed  Map*,  Plate  XXIV.)  Two  sides 
of  this  triande'  ar6  aboiit  tithe  miles  in  length,  namely,.  iVom 
Mount  Sorrel  to  Thriitkston,  and  from  Thrinkston  to  urooby  | 
the  third  ifid6,  namely,  from  Mount  Sorrd  to  Gi^oby,  is 
b€»tween  fi^e  and  sis  miles  long.  This  triangle  comprehends 
roeks  refnsti^ably  differing  from  those  of  the  vast  plain  of  ne# 
fed  saiidstOfne  which  they  overtop,  thotigh  not  to  any  considera- 
ble elevation,,  the  highest  point  of  the  whole  being  Bardon  Hill, 
ftttuated  Hreatly  mid W£qr  between  (jtooby  and  Thrinkston,  an4 
which  attains  the  height  of  853  feet  above  the  level  of  the  sea. 
On  the  sorith«we8t  of  this  tract,  however,  rocks  of  the  same.^ 
talore  as  those  near  Grooby,  are,  according  to  Mr.  Greenough's 
ttap,  to  be  found  for  some  little  distance ;  but  the  extent  of 
these  we  did  inot  vi^t. 

The  tocks  of  the  area  we  have  mentioned  vary  gteatly  in  tl^ek 
internal  dhtaracters ;  but  before  we  proceed  to  aescribe  them,  ii 

*  The  aceomiMtnylRg  map  is  not  giten  as  an  accurafe  mretentatkm  of  tfaa  SbfttM  •( 

Ntto  Series,  vol.  vii.  b 
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2  Mesm.  W.  Philip imd K^nt on  [Jak. 

may  not  be  amiss  to  give  a  general  outline  of  the  principal  fea* 
tura  of  the  district  in  question. 

From  the  heig^ht  which  has  already  been  mentioned^  it  will  at 
once  be  decided  that  it  cannot  be  considered  as  monntainons, 
but  only  hilly.    The  whole  t^acty  however,  may  be  divided  into 
three  parts,  when  viewed  in  relation  to  its  surface,  and  its  geoIo« . 
gical  features*    As  regards  the  latter,  it  is  divided  only  into  two 
parts  in  Mr.  Grecnough's  map,;   the  green  colour  correctly 
denoting  the  existence  of  trap  rocks  on  the  south-eastern  parts  . 
of  the  district,  being  incorrectly  carried  up  to  the  north-eastern,  ' 
wbere  an  essential!]^  different  rock  prevails^  to  the  exclusion  of 
all  others,  and  which  is  coloured  red  in  the  annexed  map. 
These  two  extremes  are  less  elevated  thcui  the  central  and 
western  parts,  which  consist  of  another  rock  perfectly  dissimilar 
to  either  of  the  former. 

The  extreme  extent  of  this  tr^ct  on  th^  ^ast,  is  formed  by  the 
cliffs  above  the  town  of  Mount  Sbrrd :  from  near  the  summit  of 
these  cliffs,  which  may  be  assumed  scarcely  to  exceed  .at  their 
highest  part  the  height  of  150  feet  above  the  river  Soar,  the 
country  descends  gently  on  the  west  and  south«we»t  for  about 
two  miles,  if  we  except  two  or  thrf  e  well  wooded  hills,  termed 
Buddon's  Wood,  and  attains  its  greatest  depression  along  a  line 
extending  by  Swithland,  Rushfield^  and  W^odhouse,  to  ,Lou^'»  . 
borough  rark;  and  here  the  country  is  at  least  as  low  as  the 
geuer^  level  of  the  red  sandstone  surrounding  the  tract  of  which 
we  are  treating.  The  small  patch  forming  the  south-east  angle 
of  our  tract,  wnich  is  coloured  green  in  the  annexed  map,  on  ule 
north  and  north-west  of  Grooby,  i^  ge^ieifally  .of  inconsiderable 
height,  ihe  highest  point  being  the  knowl  on  which  the  windmifl 
stands  close  to  Markfield.  The  remainder  of  our  district 
(coloured  yellow  in  the  map)  may  be  considered*  as  one  large 
hill,  rising  into  frequent  eminences,  of  which  one  of  the  most 
lofty  near  the  centre,  Beacon  Hill,  is  but  little  Ipwer  than  Bar^ 
don  Hill.  Uie  highest  point  of  the  \vhole*  The  sboit  and  nume* 
rous  valleys  dividing  tnese  eminences,  thpugh  much  above  the 
general  level  of  the  new  red  ^^uidstpn^,  are  nevertheless  covered  . 
by  it  in  several  instances^  and  it  is  manifest  that  its  bedsrepoee 
on  the  western  side,  of  Beacon  Hill. 

The  numerous  eminences  already  adverted  to  have  received 
each  its  own  designation  as  a  separate  billy  and  it  is  chie^y  on 
the  summits  of  these  that  the  nature  of  the  rocks  constituting  • 
them  is  to  be  perceived,  beipg  freque^tl^  crowned  by  rugged  and 
bare  masses,  which,  particularly,  as  viewed  from  near  Qrace 
Dieu,  have  a  serrated  outline.     This  district  for  some  miles  eaat ,. 
of  Tlurinkston,  where  the  hills  are  numerous  and  very  rugged,  ia 
little  or  not  at  all  cultivated,  the  depressions  between  and  . 
among  them  being  covered  by  a  long  and  very  coarse  grass, 
beneath  which,  in  some  instances,  as  near  Pedler  Hill,  the 
grouiid  is  extremely  soft,  and  ev^n  swampy*    The  other  parts . 
of  the  district,  however,  differ  greatly  from  this  in  their  general 
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aspect,  b<^g!often  highly  cultivated,  even  to  near  the  summite 
of  die.  h\ll»f  aS;  in  the  instance  of  the  fionthwwestem  side  of 
Bt«K>n,Hifl>  while  the.  lower  parts,  in  some  few  instances,  are 
weft  wooded^  and  even  some  of  the  loftier  summits  are  crowned 
uritk  woods,  as  ia  the  ^  case  with  those  termed  the  Outwoods,, 
IfW  of  Beacon  HiU,  and  the  h31  in  which  are  situated  those, 
slate  ouarrieB  near  Swithlan^dy  whi6h  are  die  most  distant  from 
th^t'iNace  on  the  SE,-and  3ardon  HiU  to  its  very  summits* 
Kver)i(where> -however,  exceptwhere  the  eminences  are  crowned. 
by  bare  rook6>  a  herbacge  forms,  the  surface,  covering  a  more  b^> 
less  deep  attuvium  of  fawn-coloured,  or  reddish  and  loose  earth,  *. 
a»:was  vequently  manifested  hy  the  labours  of  the  mole,  even;. 
on  som€f  of  the  most  elevated  ridges;  and  that  this  alluvium  is* 
at  Jeast  oecasionaHy  of  considerable  depth,  is  proved  on  the  side 
of  Whittle  Hill,  in  which  are  situated  many  little  quarries  of  five 
to  fifl^en  fe^  deep,  wrought  in. search  of  fragments  and  loose 
piecei^  of  that  peculiar  variety  of  the  rock,  of  the  forest,  so  greatly . 
used  in  diHerent  purts^  of  the  kingdom  for  setting  penknives, ' 
and  which  is  termed  the  Ghatnwood  of  Charley  Forest  bone. 

This  veiy  dtghtsketch  of  the  extcrnial  characters  of  this  tract, 
will  evince  that  the  oppOrttmities  of  judging  of  the  nature  of  its* 
rocks  is^.'far  more  limited  thun^could  be  wished,  but  sufficed  at' 
leailt  to  >  furnish  such  information  as  may  iserve,  if  not  to  deter- 
mine/atrleastto'afibrd  some  probable  notion  of  the  relative  eeras 
o  wWch  they  belong,  even  though  some  points  must  necessarily 
oe  ^lelii  undecidedk 

These.difficuHies  are;' first,' that  having  found  it  impossiblfi  to 
discover" the  actual  cbnn^xtonQf  atiy'two  of  the  tnree  rocks 
constitHttng  this  tract,  amd  which  diflT^r  greatly  in  aspect  and 
composition,  we  are  deprived-  df  any  direct  means  of  ascer- 
tainfaig  their  rdative    periods  of  formation;  and,  isecondly, 
thift  Heather  the  one  nor  the  other  is  seen  reposing  upon  any 
other  rock  whi^fa,  in  thdt  case,  might  be  assumed  tobe  anterior^ 
and- might  therefore  serve/ in  some  degree,  perhaps,  to  assist  in 
deciding  their  relative  age. ''  It  is  indeed  true  that  we  arc  justi- 
fied in  considering,  them  older  than  the  surrounding  new  red 
sandstone,  since  its  beds  abt^ally  repose  upon  these  rbcks^ 
which  pass  away  gradually  beneath  them.    Tliis  circumstance, 
wUch  18-  visile  iw  a  quarry /at  the  eastei;n  c^nd  of  the  clilPs 
above. ihe  town  c^  Mount  Sorrel,  and  to  a  still  greater  extent  at' . 
both  extremes  dr  ail  old  taid  deilerted  slato  quarry  near  Swith- 
labd]r  would  sieem  to  prdVe,  that  in  the  8ecti6n  annexed  by  the  • 
Bef.^W.  D#  Gonybearfe  to  the:/*  Outlines  of  the  Geology  of  • 
Bttgland' and  Wales,"  therocks  of  Charnwood  would  have  been 
Rf^enled  with  somewhat  greutdr  accuracy,  if  instead  of  deli-* 
i^omng  the  beds  of  the  new  red  sandstone  as  abutting  against 
th^- ^eir  extremes  had  j^een  shown  reposing  on  them,  and 
^^If^oi^s^  of  this  district  passing  gradually,  but  at  a  considerable  , 
^iwj.Djenf^^i  them.    As  represented  in  that  section,  the  rocks. , 


<tf  ike  Forett  ttty  poMibly  Mtire  to  eooroy  t  nolioii  thoil  Atf 
hire  been  thiwt  «p  by  somt  MbCirnaiMfi  fbtee^-Hi  BOtictt 
wbicli  we  eoneeive  wmU  be  eito&eoiii^  •'Suio^  flroii  tll6 
rbmttrkftbk  fegolaiitv  wkh  which  tbe  Aandstom  be£  re|ioie  M 
tbe  locks^  dipping  wnereref  tbev  i^e  Timble  at  an  angle  net  liea 
ttan  Alt  nor  greater  Iban  eight  aegree«. 

•  Tbe  regatarity  of  Ae  eandstoiie  bed*  eeetfia  abo  to cOBwIft 
proof  of  another  ^i^ ;  namely ,  that  the  rooks  of  tbe  Foteet.  faMe 
not  anffered  by  40firttliieii«-^»a  eonelnsion  atrengtkened  by  the 
cd>servation  that  the  direction  of  the  slaty  cleavage  of  theae 
roeks,  which  is  mostly  apparent^  or  beobmee  fto  by  Ihe  aiwist* 
anee  of  the  hatnmer^is  everywhere  either  NW  by  W^  andSfi^by 
S>  or  differs  bat  very  stiffhtiy  from  it  towards  the  W  and  S^ 

'  For  the  reasons  wtncn  have  already  been  given,  we  Eihall  treat 
sepanaitehr  of  the  rooks  of  the  three  parte  into  whnsh  thia  dietriot 
IS  divided,  as  the  Mtmnt  Sorrel,  the  Chamwood,  and  tiie  OiMby 
tracts  \  and  first  of  the  former. 

Of  the  Rocks  of  Mount  Sorrel. 

The  rodoi  of  Mount  ^mtA  are  admirably  laid  open  Co  view  by 
means  ^  a  hoe  of  quarries  overhanging  the  town^  and  giving  to 
these  rocks  die  appearance  of  cliffs,  perhi^  one«>tbird  of  a  mile 
in  length,  and  of  ^e  average  height  of  nearly  100  feet,  bat  not 
afaedutely  continuous^  Oraer  small  ludd  detaehed  qusurnea  aie 
wroi^t  on  the  eaatem  side,  the  whole  being  chiefly  for  the 
purposes  of  road^'making.  The  rock  when  sound  is  brwea  into 
the  proper  foim  for  patbiff  stones,  which  are  shipped  on  the  Soar 
for  venous  parte  of  the  Kingdom,  when  less  so,  for  mfmdmg 
roads  in  lieu  of  the  gravel  employed  in  the  neiffbbonrhood  of 
London,  for  wbieh  purpose  the  Moiint  Sorrel  rodi  is  far  srape- 
rior.*  Immediately  on  quitting  the  town  on  ikm  W,  the  rows 
sink  beneath  a  comparatively  low  and  v^ant*  covering,  «{br 
sense  Utile  distance,  and  then  again  aweU  into  trifhng  Ovations 
a  htifele  south  of  the  road  passing'  from  Mount  Sorrel  to  Quom- 
den,  or  Qaom,  as  it  is  oommomy  termed  by  the  inhabitttnta  of 
both  pkces.    In  Buddon's  Wood,  which  occupies  the  gseater 

5 art  of  these  little  ennnences,  and  withitt  half  a  mile  of  Quorn- 
en^  are  situated  two  or  three  inconrideraUe  quarries,  one  of 
whicfa,  however^  is  remarkable,  as  will  presently  be  noted,  for 
the  voinsor  dykies  trwveraing  the  rock* 

^  The  openings  abovementionod,  together  with  a  small  one'sita** 
ated  about  a  mile  nearly  SW  of  Mount  Sorrel,  and  caUed  Simp- 
son's Pit,  remarkable  also  for  its  ^ihihiting  the  appearance  Ofi  a 
very  determinate  dyke,  fbrm  the  whole  catalogue  oi .  the 
quames  observable  in  this  lock^  and  winch  off<Nr  &e  prmeipal 

•  We  iMHiMt  thus  !•  ctpvMi  wt  MlgHkm  to-^^^aokm^  £•%»  lei^ldwf -At 

Mount  Sonel,  and  the  present  proprietor  of  the  parries,  for  his  poHte  attendon  in 
directing  our  obserratioh  to  etery  point  which  he  cotisidered  fhe  inost  likely  tb  bte- 

Mit«9»  —  .... 
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e|ifD9tWii(gr  fmt  •tadying  tte  Mtaire.  Some  reekti  hMromry 
MjpMT  w  iita  on  M  smmcmce  between  tha  toim  jmd  £iiddoa'« 
WO0i;  whiltfOfne  9iao  oy««top  the  suc&ee  of  Bothloy  Plains 
0f  wAavh  dio  gnidual  desoent .  begiiuk  at  tha  abovomfnluHicd 
Miirjfty  oiJlad  fii»pMm'«  Pit ;  aaa  in  tbo  e«diep  part  of  tho 
deaoent  of  this  plaio,  rocka  pocfeotly  yeaamUiiig  those  of  Mowaft 
S<mfA  pceaaioiis%  orartiQfP  tW  general  aarfaee,  sinkingf  as  has 
ahm/^faeaa  observad>  viixtaUAy  baneath  k,  aad  so  complataly 
that  it  m  impombte  to  diftoovar  thaijp  camiesufcm  with  thosa  of 

the  Format 

The  aapeot  of  the  Moant  Sorrel  roak  is  granitic,  and  hand 
ppeaiQEieiis  nay,  perhaps,  ba  found,  of  wh&h  the  iagvediwla 
iqipear  to  be  oonnned  to  those  eommoidy  ooasiderad  as  being 
Qspcntial  to^  graiHte ;  woolly y  quarts,  felspar,  and  mioa ;  for  <the 
horsUmde  wbieh  gansffally  is  AiifBciently  apparent,  and  which 
ofl>Hi  aboands,  is  occasionally. so  nearly  wanting,  or  so  minute 
in  small  specimens,  that  it  may  easily  be  overlool-ed.  In  reality, 
however,  much  of  that  which  appears  to  be  felspar,  is  not  that 
mineral,  but  cleavelandite.  Epidote  occasionally  toters  into  its 
eotiiposition,  but  is  more  generally  found  in  small  nests  or  veins, 
wiAseini*4i«msparent  quarts,  when  it  is  sometimes  associated 
wiA  Hiagnesian  caris^ooaAe  of  limc^  which  cleaves  into  ihooH 
boids,  and  slowly  effctvesees,  in  diluted  muriatic  acid ;  silvery 
talc  appears  sometimes  on  the  quarts  foimd  in  veins  ixr  nests  ia 
tiie  roca,  and  the  same  aubstimce  of  varioBs  colours  enieia  into 
the  eompositionof  some  of  those  which  overtop  the  grassy  slope 
eif  Rethtey  Ptete.  CUoritiB  also  in  small  quantity  is  sometimea 
4ifl%|iad  tmottgh  the  mass,  aoid.  oocasionalfy  appears  travarmng 
it  fo  thin  irre^kir  veins. 

'  'Bhe '  qimriK  -  entering  mite  the  oompositioA  of  this  roefc  is 
tfaaaparent  or  seMitransparent,  the  mica  in  thin  hexamoal 
]4ates,  and  the  earfeoes  produced  by  dividing  them  paiaulBl  to 
Ihe  termimd  plane  are  very  ^endei^  and  of  a  colour  nearly 
appceaehjng  to  black,  but  by  transmitted  light  the  laminee  appear 
Of  ftdrngy^'lNrown.  The  hornblende  is  of  a  dark  bottle-green, 
applroac&ng  to  Uack*  The  felspar  and  deavelandite,  which  are 
afanost  constantly  the  prevailing  substanceB,  vafy  greatly  in 
coloor,  are  intermin^lad  in  the  mass,  and  cannot  always  be  cUs* 
tingaish^  from  ea<^  other  by  their  eKtemal  diameters.  Both 
are  commonly  red  or  reddish,  and  this  colour  is  sometimes  so 
Mweifcl  ift  tne  cleavelandite  aato  impait  to  it  the  aspect  of  red 
laaspep,  particularly  whenever  it  assumes  in  any  oegree  the 
S|»pemFa»ce  el  a  vein ;  the  planes  prcdaeed  by  fracture  are  Aen 
generally  curvilinear,  and  without  lustre.  Sometimes,  however, 
Ibo  fifiilapar  and  cleavelandite  are  intermixed,  either  simply,  ccin 
snch  a  manner  as  to  impart  to  the  rock  a  porphyritic  chamcter ; 
litie  ftlspat  is  generaHy  transhicent,  and  the  imbedded  deaye* 
luflidijti^  wJtiUe  and  nearly  opaque,  and  the  other  ingredients  of 
the  rock  then  form  a  small  grained  paste.    We  were  not  in  the 


fint  instance  aisaxaof  tbe:inler«ii&tuce  of  tbeie-lwo  nmeiftb^in 
this  rockt  and  cooBid^ring  ike  whole  aa  febpar^  we-ahonU  hmre 
ix>ntaiited  ooraelTes  with  the  obaeivatioa  thai  a  part  of  it/yiekb 
to  the  presaore  of  the  edge  of  the  hard  mineralogical  ksufe, 
which  felmac  doea  not,  bat  for  the  diaeovery  of  M.  L^y*/  that 
mnoh  which  haa  been  ooBsideeed  aa  feiaper  is  cleaTelandite ;  ibe 
announcement  of  this  in  the  Annab  tot  November  kst,  indued 
us  to  examine  all  the  tifarieties  of  this  i ock  with  great  attention, 
lAd  w^  ha^ire  .been  conyinoed  of  the  intemlixtvre  of  the' two 
zqinerals  by  procuring  fragments  from  the  same  sKoimen; 
which,  SttbmiUed  to  the  reflective  goniometer,  affoidea  us  sepa* 
rately*  ilie  «aQg)es^  of  the  two  substences  ^  felspar  cleaves  with 
fiaae  oqly  in  that  direction  which  affords  an  angle  of  90^ ; -while 
cleavelaiidite  yields  with  nearly  eqiMd' ease  pandlel  to  all  the 
plsfSfls  of  its  .primair^-  cr^staU.  euMl  we  have  oonsequently  obtained 
tbemeiMurement  of  all  its  angles. 

The  Mount  Sorrd  cock  thus  eonstitoted*  will'  be  jnxlged't^ 
some  to  be  a  syenite ;  while  others  wiU  consider  it  to  be  agra- 
uite  of.  the  compound  kind  described  by  Dr.  Mac<2olloeh,  in*  his 
e^cceUent*  Treatise  on  Roeks,  under  the  Third  Division,  relating 
to  that  rook  <p»  23i&),-aad  it  is  to  be  regretted  that  no  sufficient 
V9MM  of  determining  its  a^qt^al  geologiieaLpo^tion  (whieh  alone 
miigbt  settle  the  question)  is  alforded,  si21ce.it  is  .not Mseen  in 
connexion  with  any  other  rock,  save  the  beds  of  tbenew  red 
atmdstonei  wbiohi  as  has, already  been  statedy  repose  00 it. 

^  But  there  are  still  some  cireumstaiices'  regarding  this  root 
which}  meriAattentioiu.-  .It  not^  lunfrequently  indudes  either 
ijcr«8ularoor.somej^bat.sphericalf (masses,  varying  in«  ske  fidtn 
about  an  inoh  in  diameter  to  nearly  a  feot^  and  ^possessing  a  Mfallty 
diffenMAt  aspect  to^  the irook. itself ;  somie  of  these  have  attflcst 
Slight  the  ^tppearanpo.  of  firagmenitfty  but  not  even  a  close  ^inepeo* 
tion  with  a^tass-  can  .discover}  the  procise'line  of  junatio»  with 
the  rock%  Their  aspect  is  fioe-»grained^  and^their  eomposttaon 
i^pears  to  hoj  minute  ^uartz^  i^qpar,^  hornblende,  and  chlorite, 
^[>pafaiM^y  imbedded  in  a  substance  -  of  a  baixwbvown  colour, 
which  yields  to. the  kaife  rea^ly^  ^aod  resembles  steatiite.  :  The 
maes.  paiftakes  of  a  brown  colour  with  a  tihge  of  green,  <  espe- 
cially'when  moistened  i  ;in  one. instance,  sfliecks  of  yeiiow  copper 
ore  and.. whitish  .pyrites  were* apparent; 'in  another, < the  same. 
ingredients,  ace  visible,  siud  as  etii^rveseence*  is  produced  by  the 
af^UcaMof^  ^Qf  diUited  iimrialiid.  acidy  •  it  may  .bo  assumed  also> tOr 
include  calcareoius  spar*     .     .     ' 

r,  Xhi9>  rock  alsOi  ctontaias  veins  .or  dykes:  the  substauoes  lof 

•  Wo  must  not  make  any  particular  exception  or  this  rock,  on  account  of  its  contain- 
ifi|f  «k«vehitiditc  vbantl^ttUf.  'Ma  mineral  n^i'sittce  been  found  entering  ihto  the  com. 
poritioa  of  a  porphyritic  granite  from  eoBflOMmU  ;  in  Hlle  gmtifee  of  Hhap  iti'WtttiDdre. 
ha^  ,liii4  is  ^.iorohgriy  Aom  CUjb»  Tilt  .in  SooUvkV  as  fam/9f$ncfid  w  tb*^  ulitntfiAr  for 
Deceitiber ;  and  ^tiU  more  recently  in  the  porphyriiiic  socl^f  of  Chamwood  Fonnt ;  and 
proiAbly  also  fai  the  neighbouring  ttaj)  rocks  pf  Grcoby,  'in  l;c?ce$tctshlre  ;  in  bach  of 


Aete  ^cMfer  pevAj  ih  afiMet;-  utid  oompOflitkrn.  '  Tn  some 
hnteneed  thejr  areMarcely  di8centiU6'lh>mtlier(><5k'its«If  #hteh 
iaeknes  them;  in  oth«r8|  they  ajppeftr  to  cofMhC'^hiefljr  of 
steatite^  ami  hi  others,  of  a  substance  whibh  oecas^onfly  has 
moeh  resemUamee  to  the  inclosed  masses  jttet  adverted  to^  atad 
which,  ttt  one  instaneeat  least,  is  not' to  be  dfstlngnish^  by 
the'^e  from  fine-grained  basalt). 

The  dykiro  of  which  the  substance  greatly  reseniMes  -th^  tbek 
of  Mount  Soml^  though  in  a  someiivmt  disintegrated  state,  attd 
coBtainiiig  some  reddish  steatite,  are  sitaated  hot  far  fit9m  the 
eastern  ektremity  of  the  line  of  qimrries  at  th^  back  of  the  to#n : 
thqr  are  two  in-  nnmber;  both  run  E  and  W,  have  pretty  determi-. 
aate  walls,  and  are  visible' for  abOat  12  feet ;  that  is,  to  the  dfoth 
at  which  the  rock  has  been  quarried  ivhere  th^y  ocear.  une 
is  about  3d  incbes  wide  at  top;  and  after  harrowing-  a'fitde, 
divides  into  two  narrow  branches ;  the '  other  is  abbut  tWO  feet 
wide,  aa^  underlies  a  little  towards  the  n6rth. 
•  The  veins  or  dykes  which  consist  primarily  of  steatite,  traverse 
a  rook  perfectly  resembling  the  reddest  variety  <^Mount  Sorrel, 
in 'Beaumont's  quarry,  which  is  situated  on  the  edgteof  Bdddon^s 
Wood,  beside  a  road  leading  from  Quomden  to  Re^htey,  and 
about  half  a  mile  from  tjse  former  ptaee.  lliree  viEfins  are  here 
visiUe -wiiich -are  parafiel,  ran  nearly  due- E  and  W,  and  each 
nay  4ie  traced  on  an  average  about  30  fiset;  th^  waiti  being 
mostly  very  determinate*:  t^e  two  southern  veins  arii  abbutfour 
iiiietapaity  and  tiie  third  is  about  22  fe^t  dn  the  nbrth  of  <he 
nearest  to.it  *:  they  vaty  from  18  inches  to' twb'feet  in  thiekh^ss'. 
•Thesubstance  of 'die  6ouiherttm4wtTetn>  Whid^'^underfies  a^RHle 
td>tbe:«OQtrii^  is- a'  greenish  steatite,'  Hf!9i%h'  is  tnm^Iuctot, 
YnMato  the-  pressure  of  the  nait^  «nd  ineidses  i,  few  bp^oks  of 
hornblende  and  tale.  Extarttatlf  it  isy  however,  M  a  stiitb  of 
dtmtegeattOQ  probably  (from  exposure,  atifd  readily'  crumbles 
dowm  into  a  ^yi^«^wbile^  and  som^whe^*  unctuous  powder'; 
and  in  places  it  is  associated  widi  a  harder  s^beftan(9e  which  is 
gvauuiar/' and  which  has  the'  a«p^t  of  steatite  of  ^  mi^edTed 
aod  ^reen-  ootour,  and  incloses  qtiartz  and  hombklndel  The 
sfeeslite  of  the  middle  and' northernmost  veinis,  which  are  neariy 
or  quite /vertical,  is  not  quite- so  soft^  it  incloses  8p>^cksof  hom«- 
Uende  2siaA  chlorite,  together  with  sniall  ufiiasses' Composed  of  a 
leddish  substance  resemhling^homstoj^e,  or  c()mpacl*  felspar, 
associated '  with  decouaposiag  hornblende.  It  is  observed -by. 
Dr,  Mac  Culloch,  in  treating  of  some  of  the*  More  coihpoona 
defies*  of  granite  des<aribedi>y  him,  that  it  is  doubtful  whether 
the  apparent  steatite  of  some  varieties  may  not  be  decomposed 
talc  or  chlorite,  an  observation  that  may,  perhaps,  have  some 
bearing»oa  the  steatite  of  these  veins. 

On  the  >face  of  the  rock' 8  ofthfese  veins,  we  observed  a  mafss 
of  a  blinsK  cast;  about  20  feet  wide,  and  6  feet  high,  greatly  re^ 
tembling  theismbstance  of  the  dyl^es,  preseBlfy^Ofbe'Roilieed»  imd 
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r^pofii^g  en  the  i^k  of  the  quarry »  oiid  bo«itid^  Iqr  ^  on 
siaq  9  ire  fsonld  nol^  Jiowever,  jp^reeiv^  the  actup}  JQOctioiu 

Thfsre  ^e  two  dykes  of  which  the  sfibslftiices  mneh  raeniAfe 
es^h  other,  except  that  in  one  pHrl  of  o^e  of  them  ibe  fOi)k  km 
gredtly  iii^  external  characferfr  and  a^pearaMe  of  a  fiacHgiaiioad 
bf  salt.    Just  beside  Ihe  road  that  divides  the  line  of  qaeerias 
which  overhang  Monnt  Soirei,  we  perceived  amoQg  other  elooes 
br9ken  np  for  Uie  repair  of  the  roads,  many  fragments  of  a  faiwdi 
bue ;  and  on  inc^niries  respecting  the  |4ace  frem  which  &ey 
wer^  taken,  a  vein  running  nearly  N  and  S,  and  aboat  a  foot 
in  thickness,  was  described  to  us  es  existing  bsMath  the  mbbisli 
just  where  th^  road  tamd  to  the  left  rou^d  the  hcHisa  inhafaitgd 
by  1^  plergyman  who8#  nam^  we  did  not  leans,  but  on  tM  oppo- 
site side  of  the  road.    We,  therefore^  did  not  see  the  dyke  ia 
question.  The  rock  has,  in  no  inecfnsiderable  degree;  the  aapeel 
of  a  gniattlar  ^asait,  and  tboMgh  copsiderably  haid,  it  V ielw  to 
pressure  with  the  knif^  a  grey  powder  ptetty  readily.    Th^  only 
discernible  iubst^nces  in  it  i^re  extremety  minule  and  sl^ider 
crystals  of  transparent  felspar,  and  sometimes  cabie,  Mnetifaea 
o^tobedral  crysti^Is  of  ma^aetic  iron  writes,  together  w^  oeca^ 
sional  specks  of  a  yeIlowi9h>»wbite  suostance  which  appewa  |o 
be  lamini^ted,  but  does  not  efferveiee  on  the  appUoalim  of 
diluted  muriatic  %cid.    The  base  or  im^bedding  substenco  is  not 
spjSciently  characterized  to  enaUe  us  to  decide  upen  itsiialiife; 
it  is,  however,  coosiderabljr  foft,  and  when  reducra  to*  Ain  flhsf^ 
meats  i^  translucent,  of  9  nlighilv  brownii^  hue,  and  eiq^Hna 
extremely  mipute  specks  of  a  4ark*greeii  colour.  It  seems,  bow* 
ever,  intimat<$ly  connected  with  that  of  the  msse  constitatiog  apart 
of  the  dyke  apoitt  |o  be  described.    Thi«  dyke  is  idtaatea  m  tha 
amal{  ouarry  called  JSimpson^s  Pit,  in  %  iieck  perfeetlr  mMmMiiii^ 
that  01  Mount  3Qrri|},  and  about  n  mile  S\v  of  the  town>  aft4iM 
bead  of  Rotibi^  P}i^a.    It  ej^iears  to  run  through  the  moaiiA  in 
which  the  quarry  ps  ai^i^ited  noNkvly  due  N  and  »,  is  v«siblia4br 
abf»ut  20  ffet'in  height,  is  -m.'  mfi  wide  al  tha  loweal  idsibb 
I^ace,  and  somewhat  oai^ow^  at  the  surihce,  is  aei^ypiNDpaQ^ 
dioular  tp  the  hofiKon,  ba^  very  determinate  waUs,  aikl  leAppa^m 
about  one-fourth  pf  a  mile  SW  in  a  fieW  ooevpied  by  the  laadiord 
of  the  Crown  Imi  at  Aferupk  Sorrel.    The;  siibstfLiBioe  of  this'dyka 
as  it  apnears  in  theri|u$tvy)  iisi^ef  a  bfaiisheast,  yields  rcadilj.  to 
the  knitf  a  gr^y- poari^,  but  is  translaaenit  in  Uiin  pieeoe,  eahi^p 
biting,  by  the  asststaaOe  of  the  glsMiS,  a  eiHiMlsideof  desk  spedia 
which  appear  occ$|si(Hislly  to- tinge  the  mass  pf  a  green*  cmlcMir ; 
it  BcratCMB  g)ae«  feebly  (^  oircumstenoe  not  aatrdpated'^nma 
the  use  of  the  ki^ife,  and  which  «my  be  owing  to  m  pseeeaM 
here  and  there  <if  miqute  and  nlfttder  erystals  of  ftlraar,  -  ea  erf* 
quartz  too  finely  intermixed  for  pbserration),  bat  its  sabetanea  is 
Mt^n  |h#  ghMv   The  mess  itself  hes  eomewhel  the  aepaMi  of 
8teatit#,  an  aspf^  wht^h  is  not  to  b«  observed  where  tha  dyko 
IfafpfW*  fallow;  h9f^  it  v^  gftatfy  lasepblaB  a'famalaf 


bMdt»  tud  ii^  MabM0iit2¥  }md  (p  i4wi  of  ci  %t^e«clioidal 
fnustort  vittgrJ^UiA  to  tbe  knifoi  tKongb  mA  wi)tb§«t  iunviiclciirt^fai 
pMNWd ;  lA^f  A  4a«k  QQlatti,  awiiig.tP  tiie^  tib^r^^i^  ^itorpUh 
tamo€»p«dm  ola  dsiflpai$w  wibitaQoOyMd  Urn  ul^i^w  ^rystfh 
of  lAlijpMr  ai^  iooiiMNtibb^  ;i  but  Hf iljv^  quarts  im  woy  iHkm 
wiaofpl  ia  to  ba  dete(6te4  ev<ta  by  tbe  b^  of  a^bigbly  m^piHf'* 
iDgi^aWi  T)ie  fo«k  m  mmadi^te  eofiiaot  pitb  tbi»  dyke  didn^ 
apMur  la  bava  euflferad  aay  altaraUom 
.  iThe  noaka^f  MouM  Si^el  am  oi:aafiionaUy  (J90  trar^raed  by 
•tMl(  jmom  arhich  more  A^dA^dly  b^loag  to  tba  rock  itoalr* 
ISwaat  naion  a»mtim«a  r^a^^mbla  ffr^maUr  ftb^ar^  aomttimis 
mtnikur quarfep ;  tJiayafealKayaoTaradbm:  wban Qf.6Ai|NHr» 
«i^  a^MM  to  inobidte  amuta  «poeka  of  <|aafte»  bovnbli^iwfef  and 
cUaiilo )  tvbftbi  tbopa^of  (|iiafta  iadosa  crystab  of  quarts  f«l8fiir» 
b«ipiHafida>  afidiroa  pyr}|a#.  Tba  veiaii^  af  wbita.  or  trM«bicaoti 
qaaite  luNi^y  aoRtaia  obloiite>  and  ^oaaatiniaa  /ejpiitota.. 

J(o  aapearani^os  of  rogalar  tttr^ficatioii  ^a  lo  ba  ob«ar?9d  m 
aaf.oT  wa  qaaaii^s  <^  iai$  ipook.;  at  tba  wmtam  tamiioatioA  of 
tfaaiff*iiBA  at  tibia  baok.of  tbertown^  koirevarrdabi^  of  con(iidaia«> 
btediRMmiiaa-  lure  pfoaaxedf  owtojK  to  tbaprasaiioa  af.nata'ly 
(MHidWAsiMiaa  ia  two  opposite  diceatioa^^  both  beiag  aearly 
rnAmkt  and  tboae  prodaemg  the  largest  plaae,  raa^U^  aeaiiy 
ibia  B  aod>  W.  Ia  tba  qi^Mnry  aitba  oth^  aida  of.  tba  bUlin  wd 
daaifi-af  tha  modmill  on  iu  anmmit,  aie  to  ba  9(^n  pofm  latil* 
nL  d«avi^a»  iri:  vaffioaa  diceptic^ay  wb«^i  witHoiut  a«%iaRt 
flMrttop^augbt  fat  laiatakaa  &v  dyka«*  ,    . 


ih      .      \-9 


•I  Iha.aooiEii  a^.^a  diltriot  of  Cibamwood  FofaAtx  cateacfd 
jalkmf^in  iiia  aaaooijpaiiyiag  akieidiy  diffisr  ffneatiy  ia  n^paat^ 
•ufaafcraad  oaaipoaitioay  ^and  ▼^^  90  fready  ^a  (tbair  aKtfsmal 
cteaalmi^  tiiat  althongb*  from  tbt  ciaeuiaataaeas;  attaiuiiag 
Hbam^  ia  impawiible  to  doobt  tbsir  aammo^  aiigia,  tham  afa 
mhwx,  if  tikaa  fik^aNitely,  uraald,  inrtttout  paprima 
waa  with  tba»,  ba  jadged  ta  ba  of  ^^^y  diffi^ceat  agtfi^ 
■iMaiair«ajK>«ia  of  tba  proiimata  rooks  af^paar  ta  .pofiasaa  aa 
.lillla;|i0ttaKalQgiaal  affiai^jr^  «^  ahalk 

*>  Thajgiaatarpaft  of  tliese  |!$>aka  afa<eattaa%.SQhiAteaey  i»st  in 
degniaft  vli^tag  froma-fisaility  ajparoMbiag  tkataf  eemmoil  tdata 
.ta-Abiit'  MiS»  rudest  ^kiad  ia  wbtca<  l^faia  aaeiaiog  ^oiis^a^naa  of 
■toy  taw  ia  ta  ba  y  braajy  ed ;  aveorthe'iaoatooaiplabely  s^tAosa 
aaMlias  di]fiar  graatkr  in  ooatpositioa  and  axteraa)  idiiuracter  i 
.vikila^tbaia  tbat  are  ksat  sO'  often  coatsi^  ftagmeats  tpf  other 
a^bttaaacs  arhi^^'ptrfaapa,  lead  to  obaraoterise  the  wb^<siaca 
att  teaaviatiesooeai^interstsatified  without  aiqr  ofdar^yas  bekmg* 
inp';ta-jlbal' dass  af'raaka  which  -  are  daapoiiaated  W.-^* 
]tea4GI«iilaab  pmsulive  alatan-;  by  others  ^ywaaka*  i  Aao  bara 
ifevia^ba  pmiiaMt  tommarb/tMtiaiio  mfbaaaa  was  eajitraM 
af  laqfeiito  amudii  (^airiiadf 
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ttam?  direction  and  dtp  tM  die  mcyre  perfect  slates  ((if  Att  qtiMi«i^ 
JHit  altHpQgh  tliey  occur  in  layers  varying  ftom  0ue*eigntIi  of  m 
|nch  to  two  incnes  ia  tiluckpeBSi  these  layers  have  no^  di0  «ame 
direction  as  that  of  the  cleavs^ ;  but  this  we  shall  present^ 
4escnbe. 

The  preceding  may  be  said  to  constitute  the  principal  vari0r 
tie^  of  the  imbedding  substance  or  paste  in  what  may  be  termed 
its  puTer  state ;  in  which,  bowevelr,  it  is  sometimes  rendet^d 
irregularly  s}^y,  by  the  intervention  of  layers  of  chlorite ;  tli« 
fiobstance  tbeOi  as  well  as  in  some  of  the  purer  varieties^  some* 
what  resembles  potstone. 
\  The  guartz  which  forms  so  important  a  feature  of  the  states, 

End  which  doubtless  is  more  finely  disseminated  throughout  this 
arder  varieties  of  the  rock  in  the  state  of  a  mechanical  maxtore, 
occurs  in  two  instances  at  least  under  very  different  circuiQ- 
stanees ;  in  one  as  a  bed  or  vein  of  considerable  dimension  iiii4 
extent,  of  granular  ouart^  having  the  aspect  of  quartz  rook,  and 
consisting  apparently  of  grains  of  pure  and  nearly  traospa^wt 
quartz  closely  and  strongly  aggregated  without  any  interveniBe 
cement ;  this  bed  or  vein  occurs  in  Qroobr  Park,  and  appeareS 
to  us  to  run  in  the  direction  of  the  slaty  cleavage  observable  in 
the  qnarriei^  and  elsewhere,  and  with  the  same  <up.  Slates  weioe 
observable  on  each  side,  though  not  ia  close  contact  with  it. 
In  the  other  instance,  compact  quartz  of  a  green  colenr,  Md  - 
which  but  for  the  translucepcy  of  the  edges  mi^t  be  mistdkeii 
for  green  jasper,  exists  in  layers  in  a  lar^e  mass  in  a  field  behiod 
the  lajft  house  of  Newton  j(.iiiford,  which  is  most  distant  ffoai 
Gro^yA  It  lies,  immediately  between  layers  of  the  graaaiar 
looking  varieties  of  the  coarse  slates  before  describedi  and  with** 
out  any  precise  line  of  demarcation.  ^  Bnt  this  rock  will  be  ipmpe 
ft^y  described  in  adverting  to  the  subject  of  the  stmtificatiou  of 
t^e  ropks  of  this  district.  « 

Hitherto  we  have  not  mentioned  these  rooks  in  their  iprcnN 
ordinary  state  of  porphyries ;  the  aspect  of  these  differs  grealjy 
in  di^er^t  places ;  but  whatsoever  their  nature  may  bci  they 
are  usually  found  connected  with  those  we  have  already  describedi 
and  generaDy  in  layers  alternating  with  them  without  any  tegu^ 
lar  order  of  succession.  Sometimes,  however,  they  appear  to 
form  almost  exclusively  the  rocky  eminences,  already  desonbed 
as  receiving  each  its  own  individual  name,  and  espeme^y  tiiose 
ofthe  western  part  of  the  forest,  near  to  Thrinkston. 
'  The  imbedded  substances  of  the  porphyritie  rocks  are  varioos ; 
these  consist  of  transparent  crystals  of  quartz,  which  generally 
are  smaU,  or  of  trauslucent  crystals  of  felspar,  often  very  minute, 
and  which  frequently  are  macles,  or  faemitrope  crystals,  and  also 
of  cleavelandite ;  these  substances  occur  either  s^rately 
(Bri>ad  Hill,  Bardon  Hill,  &c.)  or  together  in  the  same  maea 
(High  Swanmore,  High  Sharpleas,  &c,)  and  they.afe  rarely 
abuudairt.     Not  unfrequentlyi   however,  instead  of  regmtai 
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'4lie  TfUfibus  fohttd  in  ^teh  these  -  JBuBstahces '  aj^pear.^  '^  In  sotne 
ittstanceey  the  chloritei  iniitead  of  b^ng  disselmincitted  tiirougli- 
dilt  tkemiuis,  18  amliiged  in  irregulaf  layers,  thus  iomaftingr  a 
adribl^^  character  to  it  (Witidgate  HiD,  Gr^kt'  Bpcks  Kll,  Bco;) 
^tit  S\¥i(hland  are  sevek^  quarries  of  the  slate  Jnst  deiscHbed, 
0M''6f  VrhKih  i6  e^tiiiiated  at  160  feet  in  ktfgtb,  and  as  much  in 
breadth  and  depth.  In  alttbe^inMes  ihe  nm  of  ^he  edge  of 
tile  duty  deatage  iif,  Hik  before  r^^iieed,  NW  by  W^  and  SE%1B. 
tij^  broad  Jdurfece  of  the  slat^drppihe  about  72^  towards  the  HK 
afad  it  iil'to  ber^itfarlied,  that  in  each  duarry,  andpartrcnlarfyin 
thelargedt^  there  is  ariin  Of  the  best  state;  about  15  feet  wide, 
§CfmSn^9L  kind  of  vein  parallel  ^ith  %h^  dir^ctidn  of  the  clearage, 
and  flunkied  on  each  side'  by  an  inferior  kind  ofislat^;  paraSel 
at^  16  this-vein  of  "siij^ribr  siat^is,  is"  another  vein  (if  so  it  may 
btf  called)'  iif  a  subStkrfce  t^hich'  is'  of  a  'gi'ey  or'grteh!sh*.vrfey 
i^lofff^'of  a '  granular 'appearttrice,  and  consisting '^pparentty 'of 
tbe  iftnbedding  Isub^tatice  or  p^'ste  of  the  rock^s  of  this  district/in 
wbieti('chl6rite4s  abiind^ntfy  disseminated  in  particles  and  nests^ 
s^'ocoasional  specks  of  talc ;'  quarts,  ftota'  its  hardness;  m&V 
be  cOBcInded  to  oe  ah  iti^edietit  of  the  ihass,  but  is  too  9tnaII 
to  be'dete^ed  b;f' the  glints,  and  there  is  no  appearance'  of 
t^tur^.  *      '"    ^      '  ■  '  " 

•  Other IdstaOces  in 'wliieh  this  substance  assumes  agittnuhtf 
tfj»earimce'occni*,  and  with<!>nt  uifrf  perCcfptible  minferai  im 
if^it  (Htingingstones/  Beacon  Hi1l>'  &!c.):  i^ometimes  it  forikis  a 
p4ate  <)f  a  dfiH-igrtitn  cbWut,  i^hifeh  appeaWf  nearly  or  altogethtt 
hb^oograeo^s;  jS^bsesiingafeplihtelTy  ft-Acturc?,  and  taryinggreitW^ 
kf  hardne^'Cabbve  Whittt^'HiH  qhkity\'  Hi^'  S^annlore,  SKirt^ 
Gli^Hiff)$'d6inetiM^b  4V'h  i^o^sbft  as  to  yii^Id  readity  to  the' 
ktrfft  5''Bridlh^  qnarti  i^  so  spari^^ty  dissioiihated'  thronih  it; 
thiit'^tfdibugh  it  sligMly  si^titdhe^  ^iddow  ^^s,  tifae  substance 
itdelf  isleft  upon  it  as  a  grey  powder  (Hone-stone  of  Whittle 
Hit!);'  ittc^ei*iristance^,'it^^*  muteh'hardter,  owing  niost  proba- 
bly^ ib  the  prt^ence  oTa  gi^eitferpWporlion  ofqunrti^  but  still  ao 
minute  as  to  ei^dape  the  eye  (Bird  Hill,  Beacon  Hill,  and  other 
pCbces)  ('  these- Varieties  ?tre  generally  fissile ;  as  .well  as  others 
iri  vAti&i  'Chlorite  is  perceptiSle^as  giving  the  greenish  tint  to  the 
slatfeVJ^*btflfei*s^,  *«he  grten  eoWuV  is  totally  wanting;  the  siibf 
stance  has  then  a  ydf(i\tish  tinge  Svlth  every  appearance'  of 
heMiogen^t]^,  ils  frequeiitiy  hard,  sbm^imei^  so  hard,  owing  ^o 
the  abundantdissemin6LtixSri6f:sfllc*eDui&  particles  throughout  thieJ 
rndSf^j'ttH  to  res^t  the  knife;  arid  it  then  atirsumes  the  aspect  of 
ct^to^efeftkpar,  Oi*  ttf'hoftistone  (Bird  Hill,  base  of  Windgate 
Hill,  8lc.);  bntl  a  subfet&nce  of  the  same  nature  arid  degree 'pf 
hardoe^-afe'b  ocfcurs;-  WMch  is  considerably  schistose,  greatly 
leitieaibles  flinty  slate^ii  greenish,  arising,  as  is  visible  t^  trans«i 
lOHted  ligt^t^fhroiigb  thin  fragments,  from  tive  presence  of  chlo- 
ifteolttw  dfepbee^d  in  irregokr  lines  (Motley  HilTiijdiHTy).,  Att 
t.theARMMri^tietl'  are  mof^  or  less  slaty,  tfndthe  lamtncob^vie  ^^ 
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^am?  dfrectioti  and  4ip  as  die  more  perfi^ct  slates  of  tbs  qiHimsi^; 
jbiit  although  they  occiir  in  layers  varying  firom  one-«ignth  i4w. 
yath  to  two  incnes  in  thickpess,  these  layers  have  no^  tJiesame 
direction  as  that  of  the  cleavage ;  but  this  we  shsU  pressnt^ 
(jeseiibe, 

The  precedine  may  be  said  to  constitute  the  principal  varia*' 
tie^  of  toe  imbeading  substance  or  paste  in  what  may  be  termed 
its  purer  state;  in  which,  bowevelr,  it  is  eometimes  rendefM 
irregularly  sl^^y,  by  the  intervention  of  layers  of  chlorite ;  the 
substance  then,  as  well  as  iq  some  of  the  purer  varieties,  some.> 
what  resembles  potstone. 

\  The  c|uartz  which  forms  so  important  a  feature  of  the  siateSp 
and  which  doubtless  is  more  finely  disseminated  throughout  the 
harder  varieties  of  the  rock  in  the  state  of  a  mechanical  miitars, 
occurs  in  two  instances  at  least  under  very  different  circusii- 
stances ;  in  one  as  a  bed  or  vein  of  considerable  dimension  Rn4 
extenti  of  granular  auart^,  having  the  aspect  of  quarts  rook,  an^ 
consisting  apparently  of  grains  of  pure  and  nearly  transpaiwt 
quartz  closely  and  strongly  aggregated  without  any  intervening 
cement ;  this  bed  or  vein  occurs  in  Groobr  Park,  and  appeared 
to  us  to  run  in  the  directicNi  of  the  slaty  cleavage  observwle  in 
the  quarriei^  and  elsewhere,  and  with  the  same  <fip.  Slates  were 
observable  on  each  side,  though  not  in  close  contact  with  it. 
tn  the  other  instance,  compact  quartz  of  a  green  coleiiri  Md  * 
which  but  for  the  translucency  of  the  edges  mi^ht  be  mistakeii 
for  green  jasper,  exists  in  layers  in  a  lar^e  mass  m  a  field  behind 
ihe  lajft  bouse  of  Newton  (iinford,  which  is  most  distant  fyom 
drodby*  It  lies,  immediately  between  layers  of  the  gramilar 
looking  varieties  of  the  coarse  slates  before  describedi  and  with^ 
out  any  precise  line  of  demarcation.  ^  But  this  rock  will  be  more 
fidly  described  in  adverting  to  the  subject  of  the  stmtificatioa  of 
the  Topks  of  this  district.  ^ 

Hitherto  we  have  not  meptioned  these  rocks  in  their  mcM 
ordinary  state  of  porphyries ;  the  aspect  of  these  difiers  great^ 
in  di0^er^nt  places ;  but  whatsoever  their  nature  may  be,  they 
are  usually  found  connected  with  those  we  have  already  described, 
and  generally  in  layers  alternating  with  them  without  any  regu- 
lar order  of  succession.  Sometimes,  however,  they  appear  to 
form  almost  exclusively  the  rocky  eminences,  already  described 
as  receiving  ^acb  its  own  individual  name,  and  espedaHy  tliose 
of  the  western  part  of  the  forest,  near  to  Thrinkston. 
'  The  imbedded  substances  of  the  porphyritic  rocks  are  varioas ; 
these  consist  of  transparent  crystals  of  quart?,  which  generally 
are  smej|,  or  of  trauslucent  crystals  of  felspar,  often  veryminute, 
and  which  firequendy  are  maclqs,  or  hemitrope  crystds,  and'dso 
of  deavelandite ;  Aese  substances  occur  either  separat^y 
(Brf>ad  HiUi  Bardon  Hill,  8cc.)  or  toge^er  in  the  same  mass 
(High  Swanmore,  High  JSharpless,  &c,)  and  they.ave  rarely 
abmuUmt.     Not  unfrequently,   however,  instead  of  legum 


unttl»r^'^  Attd  «tiiiift  ugidat .  ftasiiieots  of  d^ttrti  fhm  pf 
Vbfl^  flfWftmnare>  Scc*)  urbicb^  when  lEe  surface  of  the  i^hedcung 
iriMwee  i«  somewbit  deconipoaed  into  a  whit^  bit  greviBh-^ 
lAAhb  find  gnmular  mtuHs,  of  which  the  ptiittQle&  possess  but  littk 
eohesion^  Me  left  {protruding.  In  other  instanceif  the  fhigmenid 
6f fWlti^e  intermixed  with  the  reeutar  crystals  of  qoatte  and  fel^ 
l^Mir(IIi^Swaiiinore,  &o»).  Bctt^e  imbedded  fragments  some* 
luMB  possess  all  the  characters  of  the  slate  already  described 
ai  indttding  irregular  lines  of  chlorite,  and  as  lormihg  Iayei:B 
between  the  other  yarietieik  of  the  rock  (Morley  Hill  quarry)^  or 
tfiey  resemble  a  reddish  jasper  which  mostly  is  vety  hard,  some^ 
tiafft  btittle  (ridge  of  Bardon  Hill),  and  occasionally  other  an^- 
gtdar  fim^ents  appear  of  less ,  decided  character.  It  i3^  how^ 
aver,  manifest  to  us,  that  the  itnb^ded  substance  oecasionallt 
diffefS  greatly  from  any  of  the  preceding,  in  possessing  altoge^ 
ther  the  appearance  of  some  of  the  more .  homogeneous  and 
^preyish  vimeties  of  the  rock  itself,  but  much  harder,  and  inclose 
mg  tcansparent  crystals  of  quartz,  and  occasionally  of  felspaf ; 
these  oocut  in  nodules,  varying  from  the  size  of  a  hut  to  several 
iniJies  in  diameter  (Chamber  HiD,  Pedler  Hill,  ridge  of  Bardon 
Hill) ;  wad  though  they  may  be  separated  ffom  the  rock  from 
which  they  project  owing  to  the  progress  of  its  decomposition; 
yel  there  does  not  appear  to  be  any  precise  line  of  sepatattoH 
.  Mtweentbem;  these,  therefore,  we  consider  to  be  6f  coDten9-« 
ponmeous  formation  with  the  rock  itsiftlf,  as  also  may  those 
BttMMroas  specks  and  patches  be,  which  at  first  sight  appear  Bke 
itfsbedded  fragments,  but  in  reality  present  no  line  of  separation 
SiHaaL  the  rock  itsdf,  and  are  generally  harder ;  they  ate  of  various 
Mkmrs^  grey,  brown,  or  red  (SW  foot  of  Beacon  HiH,'  High 
Sharpkas^  Uttie  Gnn  Hill,  &LC.)  ^ 

The  paste  of  these  porphyries  consist!^  pf  all  the  varieties  of 
the  slatv  rocks  alreaay  described;  but  occasionally  is  much 
■iMurder  taaft  an^  of  them,  since  it  resists  the  knife  completely, 
owing,  as  we  assume,  to  U^e  mechanical  diffusion  of  silex  abun* 
dimtW  throughout  the  mass,  which  then  plirtakes  httte  or  ttot  at 
all'  of  the  swi^tose  character  (base  of  Windgate  Hill,  Pedlef 
BUU^  &e*)  and  resembles  hornstone  or  compact  felspar. 

< 

In  legi^rd  to  the  actual  strati/Sication  of  the  rocks  of  C!ham- 
<wood  Fetrest,  two  opposite  appearances  claim  attention. 

It' has  been  mentioned  that  the  direction  of  the  cleavage  of 
tke  alatea  and  slaty  roicks  is  eveiywhere  nearly  the  same ;  that 
Irihe  idges  of  the  slateei  uniformly  run  within  a  point  or  two  of 
2^.by-W,  and  S£  by  E;  and  that  the  only  differ^ce   is 

2 parent  in  their  more  nearly  approaching  NW  and  S£.  Itihas 
K>  been  mentioned,  that  in  the  largest  quarry  near  Swithland, 
H  A^am  of  tbe  best  slates  runs  in  this  direction,  and  parallel  with 
it.  a  seam  or  vein  of  rock,  quite  different  from  the  Alats ;  that  in 
,thn  qoaify  close  to  Woodhguse  £ave§^  a  seam  or  veia  of  talc 


iaclosiiig  grains  of  quartz^  takes  the  same  course,  and.  we  may 
acid  that  on  Old  John  Hill,  in  Grooby  Park^  and  in  other  places, 
some  of  the  varieties  of  the  slaty  ropks  obyiously  succeea  each 
other  under  the  same  circmnstancefi. ,. In.Hina's  new  quarry 
n^ar  Swithland,  and  in  the  quarry  near  Woodhouse^aves,  the 
CQurse  of  the  best  slates,  winch,  m  both  ca^es,.  is  aoout  12.  feet 
wide,  is  not  paralM  to  the  cleavag;e,  but  crosses  it  in  both  cases 
at,  about  the  same  angle/ which,  however,  we  did  not  ascertain.  • 

We  have  abo  mentioned  th^t  the  rocks  of  particular  parts  of 
this  district  are  banded  of  yarious  colours,  dependant,  as  we 
assume,  on  examination,  upon  the  quantity  of  chlorite,  which 
we.  have  no  doubt  is. the  .colouring  substance  of  these  rocks 
g^ersJIy,  whenever,  as  is  mostly  the  qase,  the  liueis^reen  or 
greenish.  These  d^^^ently  coloured  bands  or  liayers  are  disposed 
with  the  utmost  regularity  parallel  to  each  other,  and  vary  from 
the  16th  of  an  inch,  or  even  less,  to  some  inches  in  thickness, 
9x^.,  the  sl^^tF  rocks  tlius  disposed  .co9;^p^hai^ .  alppiost  0vf  ly 
vj^ii^^y  fo.unci.,in.,the  di^iiqt..  This  appearance  is  pait^^i^arly, 
obvi^on  Morley]^i|l,  i^  t^^^^uxrth^rR  p^vt  of  the  district,  on 
th^  hiQ  c^Ied  I^iingipg  Raplfs  o^i  the  f#Mern,  on  Old  Jphn  Hill,. 
OA the^BOttth-teaater^ ;  whUejQn  the  western  ^^,  a8.forsome;di^t'r 
ance  qi^  tbfi  noirth  of  Whitjiyick,  the  roq]^  possess  this  cbai^acter 
in.a  less  fiegree,  and.tbere.is  piore  confusj^n  apparent  apiong 
th^m  from  the  pppmtion.  of  external^  c^u^i^s  havii^:  lej(t  Jacgct 
blj^c|^s.pi^d,i^  tteijrijdest^m^  . 

Atthoufi^  j^^^^^ads  9r,lAyprs  ,ar^.  visible  in  the  rocks  of 
sc^pfl,  q£^  hil]^  besicie^  those  just  i^isnt\qnQ(^ .  ^e  select  tbew 
bccanse,.  though  ^th^re  U.  a  perfect  uniformity  on  each  hill^  in 
tix^  dip  and  direction  of  the  bands,  es^ch  diifers  irpm  the  other  in 
these  respects.  On  Morfey  Hil),  .the  djip  is  46^  toth^  N ;  on, 
the.  Hanging  Rocks  it  is  :4^^.to  the  15,  'and  ^  Old  John  HiU  32^ 
to^  the  Pf  but  tKat  pf  th§  rocV,s  Sit  th^,foc^  of  it  .are  46°.  Jt  is- 
wqrthy  of  t)ot£i»  thef^fore,  that  as.  tbes^  several,  hilis  are  sitMatedt 
6n.  the  extrefies  oc  puter  eclge^^of  ithe  trf^t,  ^he  bands  of  <;)ich. 
din  away  .^froni  the  Ventie^  and,  if  tbese^  reg^ilar.  layers i  be. 
tal^enjis  the  oMrderi  of  deposit)  and,^  therefore^  as  r^egular  stratifi- 
cation,  they  tend  to  show  it  to  have  taken  place  in  the  .mantle* 
shaped  form.  ^  ^ .  .     ', 

But  in  what^yer  dirj^ption  tti^e  1^}  eiff^  msiy  dip,, ^t  is.remarka- 
ble  that  the  dip  apd  c^^^tion  ot  t^e,nipre  sJaty  parts  of,  the  rock 
is  imvariahly  as.  above  ^quot^,  ai^  j^t  is,  jn^possiblf;  to  .exhibit  a 
moT)^  striking  iustance  of,  this  iact,ytban  is  vianifest  in  a  rOjpk 
situated  in  a  fi^la  at  .the, so^h-r western  fopt^of  Old  John.HUl^  , 
ax^  inunediately  behind  ^he  last  house  in  Neiivtou  Lipfprd. .     .;  . 
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the  RoOa  of  Maant  ^aH^lt^:. 


This  teck,  repreBented  by  the  above  fliceteh,  is  aboat  12^  feet ' 
hi{b,«nd  is  coustitated  of  alternate  IftTera  oF  greeo  orgreoniBh 
rotks  more  or  less  slfttjr  (SH),  and  of  blue  slates  (S) ;  the  c«ntrid 
bftnd  consists,  as  do  certain  of  the  ortier«>  of  some  of  ^  more 
grsnolar  lookine  varieties  of  rock,  alternating;  with  that  which  has 
already  been  described  as  greatly  resembliog  a  green  jasper; 
thtK.iB  no  precise  tine  of  demarcation  between  them,  nordoeS!  ; 
there  a,[i^ear-to  be  any  schistose  structure  parallel  wiUt  these,' 
bands,  except  what  is  produced  by,  long  exp^surfe  io  ^he  atliip-' 
sphere,  which'  acti  of  course  difierently  on  substances  app«- 
reody  composed  of  very  ditlr^rent  materials,  or,  more  accurately: 
B^^Jting  pe  Aaps,  of  the  same  materials  iu  very  difiereqt  proptff-  ; 
tiou,  and  consequent  state  of  i^gr^gation.^  The  bands'hera,  an" 
near  the  stimmit  of  the  hitl,  dip  to  the  S,  but  the  apgle  .differs ;  ^ 
above  it  16  32°,  here  it  is  45"* ;  the  cleavage  of  the  slates,  how-  ' 
ever,  which  are  interstratifled  with  the  rock,  is  in  another  diiiec-  ' 
tJOn,  being  perfectly  consistent  with  that  of  the  actual  slates  rn  ' 
all  oth^rudrls  of  th^  tr^ct;  namely,  72'*  to  the  N'E;  anditis  ' 
renurlcal:^  that  tlie  weotherln^  of  tbe  roc^s  lying  b^tfr^ea  tb^ 
slates  has  a  tendency  to  separate  them  chiefly  in  the  same  '■ 
direiiUbn.  ■    ' 

The  weathering  of  these  ro^ks,  however,  when  cotuposcd  f)t'''' 
more  aniform  materials,  is' toostriking  in  one  or  two  cases  tb  be  , 
passed  dter  in  silence.    The  masses  ^iefly  seen  on  the  hill 
termed  the  Hanging  Rocks,  hare  almost  altrtgether  the  form  at  ' 
tetrahedrons,  from  two  to  six  or' eight  feet  high  resting  on  die' 
base,  bnd  having  one' plane  constantly  dipping  towards  the  T&M  ' 
an  angle  of  45*,   and  this   plane'  is  paraild  to-the  Tariomty  ■'' 
coloured  bands  of  which  the  whole  mass  is  constituted,  and 
which  in  some  cases  have  separated  by  the  action  of  the  atno- 
yiher^npon  them.    The  other  instance  is  on  the  summit  of 
Beacott.Hill:  here  the  action  has  been  carried  still  farther:  K  ^ 
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single  rock  about  ei^ht  feet  high  stands  in  the  form  of  a  doubly 
obhque  prism,  of  which  only  the  base  is  beneath  the  surface. 


This  prism  is  traveled  by  crevices,  or  by  indications  of  thenl 
marked  by  knperfect  lines  parallel  to  all  its  planes ;  and  so  com- 
|lete  has  been  the  action  of  the  elements  in  some  parts  of'  this 
rock,  that  we  sncceeded  in  extricating  from  it  some  natural 
fina^gVnentit  in  the  form  of  the  rock  itself^  This  rock  consists  of 
twinds  of  somewhat  different  colours  lying  parallel  to  the  imp^ 
fHane,  and  dipping  towards  the  E  at  an  angle  of  45^ ;  tnese 
Mfids  differ  but  UUle  in  character,  bein^mostfy  of  themof^  gra- 
mriar^ooking  varieties,  and  considerably  hard.  Close  to  this 
f6ck  are  several  others  of  less  dimension,  but  of  the  same  form, 
and  whose  upper  planes  dip  at  the  same  angle.  It  remains  to 
\I9  added  that  we  fbind  the  only  cleavage  practicable  by  mecha- 
idcal  force,  though  somewhat  obscure,  is  in  this  rock  parole!  to 
^  ordinary  cleavage  of  the  slaty  rocks  of  the  country,  and, 
therefore,  parallel  to  one  of  the  sides  of  the  prism,  vi£»ible  in  the 
preceding  sketch.  This,  however,  is  one  amon^  a  multitude  of 
prooft  visible  in  various  parts  of  the  forest,  that  although  no 
^et  cleavage  is  attainable  by  mechanical  means  than  that 
which  has  so  often  been  alluded  to,  yet  a  long  exposure  to  the 
elements  produces  similar  effects  in  another  direction ;  an<I 
hence  are  to  be  observed  in  various  places,  rhombic  prisms  of 
this  rook,  but  the  angles  at  which  the  planes  meet,  afe  by  no 
itteans  constant,  and  where  the  rock  is  not  handed,  as  it  is  iii 
the  above  instance,  the  upper  plane  is  altogether  wanting. 

In  conclusion  it  may  be  observed,  that  although  in  several 
instances  (some  of  which  have  been  quoted)  these  rockfii 
Appeared  to  be  stratified  parallel  to  the  cleavage  plane  ^  that  ii 
io  say,  dome  of  its  varieties  succeed  each  other  in  that  direc- 
tfM,  yet  We  are  disposed  to  believe  from  examination,  that  the 
iirattfie0t%4mj  which  may  be  termed  the  order  in  viluch  thtie  rods 
IhH  depontedf  i^  in  fact  paralkl  to  the  variotaly  eoioured  baiids^ 
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which  always  are  in  a  direction  different  to  that  of  the  cleavage 
plane  of  tbe  ^latea-^uever  at  right  angles  to  it. 

It  is  impossible  to  view  the  rocks  of  Chamwood  Forest  ^ithex: 
in  situ,  or  in  hand  specimenSi  without  being  forcibly  struck  mih 
their  resemblance  to  several  of  those  in  many  parts  of  Nortli, 
Wales.  The  less  perfect  slates  lying  between  the  granular- 
looking  and  imperfectly  slaty  rocks  above  Nantfrancon  (jaarry, 
almost  perfectly  resemble  tibe  coarse  slates  of  the  Swithland 
quarries ;  while  in  several  of  the  granular  varieties  of  the  rock^ 
of  the  two  tracts,  the  resemblance  is  absolutely  perfect.  Chlo- 
rite is  abundant,  and  apnears  to  be  the  colouring  matter  of  both ; 
and  both  include  small  crystals  of  transparent  quartz  and  of 
felspar,  when  the  rock  is  very  coarsely  slaty.  In  Chamwood 
Forest,  however,  we  perceived  in  many  places  layers  containing 
angular  fragments  of  quartz,  and  which  are  left  adhering  to  the 
surface,  owing  to  the  decomposition  of  the  rocks,  which  in  that 
state,  like  those  of  Wales,  are  of  a  greyish-white  colour.  In  Wales, 
however,  the  included  fragments,  which  alone  may  suffice  to 
characterize  the  whole  series  of  Chamwood  as  belonging  to  grevT 
.wacke,  have  not  yet  been  described  as  occurring,  though  from  tne 
very  great  similarity  of  its  rocks  and  coarser  slates  to  of  those  the 
Forest,  they  may  probably  hereafter  be  discovered ;' for  in 
Wales  die  fragments  hitherto  observed  in  its  rocks  appear  to  he 
chiefly  confined  to  a  slaty  substance,  hot  unlike  flinty  slate,'  and 
which  is  actually  found  tnsitu  between  layers  of  the  rock  itself^ 
the  same  substance,  as  well  as  the  nodules  which  appear  to  be 
contemporaneous  with  the  rock,  is  likewise  found  in  Cnarnwood 

Forest  i      *  ' 

If,  however,  the  characters  of  the  rocks  of 'some  parts  of, 
Iforth  Wales  should  hereafter  decide  them  to  be  grey  wacke], 
there  are  others  in  which  the  characters  seeih  so  absolutely 
talcose,  t^at  it  may  be  found  difficult  to  assign  the  whole  to 'one 
common  origin,  and  equally  so  to  separate  thefn,  op* account  of 
the  close  ccmnexion  of  the  whole  as  regards  position  and  the 
constant  direction  of  the  slaty  cleavage  through  aH  the  varieties. 
In  Wales  this  direction  is  about  N£  and  S\t,  the  slates  l>eing 
either  vertical,  or  dip  at  an  angle  of  about  72^  to  the  NW  or 
SE;  while  in  Chamwood  Forest  the  upper  edge  oT  the  slate 
always  runs  about  NW  by  W,  and  SE  by  K,  dipping  uniformly 
about  72^  a  little  to  the  east  of  N.  ' 

Assuming  the  direction  of  the  variously  coloured  layers  so 
obvions  in  many  parts  of  Chamwood  Forest,  to  be  that  of  t^'e 
stratification,  wnich,  perhaps,  will  scarcely  be  doubted;  and 
which^  as  has  already  oeen  said,  differs  in  aifierent  parts  of  the 
tract,  it  may  be  remarked  that  this  has  not  been  observed  in  the 
same  degree  in  North  Wales,  although  it  is  sufficiently  visible 
near  the  summit  of  the  Cleweth,  a  point  but  little  inferior  in 
elevation  to  that  of  Snowdon  itself. 
New  Series,  vol.  viu  c 


Considering  the  nature  of  these  rocks^  which  appear  to  beloiig 
to  the  trap  fkhiify;  it  ivould  haV6  been  especially  deiffi^Vle^tQ. 
haV6  befdeivfed  tfirir  doiinexion  either  With  those 'of  IW  foresL 
61'  of  Moufit  S6rfel;'  tb  neither  of  whicih  do  they  seem  to  p6s^eM. 
aify  affinity;  but  ^though  we'^'kn^dousW  sought  the  junctioflj 
tHefe  rfid'fabt  aptieat  any  opportunity  ot  perceiving  it.'  Owin^ 
tb  th^'causeiA  before  mentioned,  we  did  not  Observe  any  place 
Whferfethfeilr  approach  appears  oh  thfe  surface  nearer  than  about 
oi^e-fouitb  Of  a  mile/ as  on  the  north  of  Markfield  Kaowl,^bicT| 
cbfisists  of  trap.     It  is  fematkiable  that  when  this  knowl  is 

i^iett^'ed  frdfaa  th6  road  from  Grooby  to  Markfield,  and  just  before 
t  tuin^  southwards  to  that  place,  five  ridges  of  the  trap  rock  W0 
pefiidV^d  running  down  its  side  in  the  direction  of  the  slatj 
(jieaVage  of  the  rocks  of  Oharnwood.  VTt  mention  this  fact  as 
it  *6kists,  teithout  any  suspicion  of  its  cause,  or  £hat  thesie  rodk^ 
haVfe  any' connexion  With  slates  of  any  kind,  and  especially  witll 
tnose  of  the  forest ;  the  spaces  between  the  ridges  are  cohered 
by  k  tiiickhetbage. 

About  one-fourth  of  a  mile  on  the  north  of  the  lower  extre- 
imity  .of  these  ridges  is  a  quarry  beside  the  road  from  Grooby  ^6. 
llirtttkstoh,  tod  called  Round  Cliff  'Pit,  in  which  the  rocl^s  ^ 
Ch^i-ntvood  afe  broken  for  the  purposes  of  the  road,  and  wMw 


^pidote.    The  space  between  this  quarry  and  the  termination  of 

.the  ridges  of  trap  at  the  foot  of  Markfield  Knowl,  is,  however, 

covdfed  by  grass,  or  by  cultivated  soil,  except  the,  smaljl  pact 

dc^ilf^W  '      ■  ',  /        "      .. 

'We  observed  this  rock  but  partially ;' namely,  on,  theW  in 

jSradgate  Park ;  thence  by  Grooby  Pool  to  Grooby,  and  froiii 

the  latter  place  by  Markfield  to  Markfield  Knowl  j  but  these 

rocks  extend,  according  to  Mr.  Greenough's  map,  S  knd  SW  of 

the  latter  ptace,  above  two  miles. 

'fhik  irock  Coiisifets  primarily  of  hornblende  often  distinctly 
laminated^  intermixed  with  small  masses,  never  exceeding  the 
size  of  a  pea,  of  a  reddish  ^ubstance^  oiten  greatly  possessing 
the  aspect  of  compact  felspar,  the  fractured  surfaces  beii^  !^9^' 
monly  without  lustre ;  these  two  ingredients  constitute  the  tock, 
i^  about  equal  proportions ;  in  other  instances  the  red  felspar^(if 
so  it  may  be  tetnied)  has  a  distinct  though  not  briUiant  clekvag^^ 
l)Ut  only  in  one  direction.  Wijth  the  reddisb  substance  is  o^n^ 
associated  another,  either  of  a  lijgljit  or  bottle-green  colour,'  p^ 
^hich  the  surfaces  are  more  brilliant  than  those  of  the,  fcwrmeiy 
s(nd  we  succeeded  in  detaching  several  fragments,  having  cleav- 
ages at  least  in  two  directions,  but  scarcely  bng;ht  enough  for 
the  use  of  the  reflective  goniometer :  one  of  mem,  however^ 


iMi  the  Itddlh^JtMk  SUhel,  i^c.  n 

afforded,  by  several  trials,  an  angle  eo  very  tiear  to  one  belong- 
ing to  cleavelandite,  and  which  of  course  does  not  belonc  to 
fdSpaiv  Aat  ^e  have  sc9)|elY,f|^4pjlVl  of  the  existence  of  the 
former  mineral  in  this  rock  also ;  the  green  crystals  are  some- 
times obviaiUy.  Inelojded  if|  ^tbosflf bf  mUA  ^dbiu^f  Ml  we  con- 
ceive it  to  be  not  im^dbabMi.th&t  tbfe  dloiie  intermixture  of  tliese 
two  minerals  in  that  wnich  is  termed  compact  felspar,  will 
account  for  the  presende  of  ^(ida  and  ^ta^^i  both  of  which,  it  is 
obsefved  l^y  I)r.  Mac  CqllQcb^  are  constant  ing^redie^ts  of  tbat 
i^sianc^l  Both  the  red  ahid  g^^en,  v^ri^ties  yiefd  to  pre^^hre 
#ti^a  h^  H^ineraiogica^  knif^,  'the  green  being  ^ome'wh^t  tile' 
^tm  6f*th6  two.  and  therefore'  dbpear  to  b^less  hard  thaii 


4ii^rt2£'4'freqUetit  ingredletit;  tnica  and  epid6te*  occur  more 
rarefy';  lii  the  quarry  aV  of  GrOoby,  ^e*  observed  thfe**  focK 
traversed  by  veins,  in  one  instance  two  inches  thick,  of  a  hard 
flesh-coloured  substance,  which  may  be  cleaved  into  curvilinear 
ttMAoids^  in  Ihfi  cavitjei  ^f  which  were  ttinote  cmtah  in  t£at 
fiimii  and  te  these  cry8|aU^.and  the  snbstantie  iticludUi^  iheiB| 
eftivesde  ilightly,  and  dissoli^  slowly  indllu^eff  muriatic  ac]<t> 
iiid  an'thd  crydtala  affprded  steles  of  about  100^  iV  by  th^ 
isBtative  goaiicuheter,.we  oonol^aeihew  be  m^nesihn  otr^ 
bbtiate  of  time.  The  sides  of  the  Veins  ai^e  coated  witli  ohloorit^^ 
which  also  is  included  in  the  vein  itself.  '  ^ 

In  the  quarry  on  the  £  of.GroobV..we  perooived'  ft  vein  of 
quartz  kiicl  chlorite,  afad  sdihe  appMeininoe  of  the  rode  lietng 
travensed  by  a  dyke  in  a  N  and  S  dii^ctian^  bat  in  too  liide  1 
maimer  for  us  to  ascertain  the  fact,  the  walls,,  ^t  what  we  eon* 
c^Ved  to  be  such,  being  very  irregular  and  indeterminate^  and 
As  Bubstande  of  the  supposed  dyke  being  composed  of  the  same 
^teHals  as  the  rock  inclosing  it,  but  much  finer  grained* 

Although  the  connexion  of  these  rocks « with  mode  of  l?ham- 
wood  Forest  was  not  perceived,  we  consider  it  to  be 'Worthy  of 
note,  that  after  descendirig  the  south-western  slope  Of  Biiacon 
Hilly  and  traversing  a  field  ^i  \Xk  base,  we*  found,-  beside  a'^mall 
brook,  some  rocks  of  very  considerable  dimension,  and  which 
we  folW  believed  to  be  in  sftu,  so  perfectly  resembling  thofee  of 
Qroobj^  that  \t  was  impossible  to  doubt  their  identity  of  cotnpo- 
^itieh^f  and  it  may  be  temarked  that  iVagments  of  the^s^ime  rocU 
"'"^d&t  constitute  the  walls  of  the  neighbouring  fields.'  Wbetber 
/  lock  be  a  dyke,  oHh  what  manner  it  is  cohiietJted  With  <h* 
^sfc  rocks,  of  toe  surrounding  elevations,  we  had  nd  Wans  df 
MiMatnfoig,  since  it  is  the  only  one  which  overtops  Jthe  herbage 
iA^&  tJoiiipsinitively  low  'situatibfa. '  '     ''* 
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Artiglk  IL       ' 
By  H.J.  Brooke,  Esq.  FftS.  . 

(CQji<tfifieij^ow  ToL,,?i«  p.  4300 


It  }ia8  been  suggested  to 'me  that  these'  desdriptioiifc  of  idie 
crystallme  forms  of  the  safts  ottght  to  be  accon^^ailied  by  an 
exact  analysis  of  each^  in  orjef  to  aVoid  the  chance  oTmis^btner, 
,  and  to  reifder  the  des6ription  of  each  complete,  li  certainly 
Vould  b^.niore  satisfactory  to  know  the  composition  df  th^-Mks 
describea.  J  Itiis  cannot,  however,  be  convtoientljr  giteti  with 
the'li^gures^'  but  {  have  stated  gerieMIy  the  aothority  upon 
.Wbich'they  have  been  severally  namcid,  ahd  they  may  at  ally 
tjm^  be  compared  witli^  (\xk  forms  of  ascertained  c^nrnpbttlids* 

The  priiiuMry  fioffmt^f  ,t)itii  aa^t  wasy  I  baU^e^  j&rst  detj^mnqed 
WiMrilitTyjIO'.be  ft:JBi^i  rhombic  jpriamt  and  despribjei^  in 
90^\3O<of  ihe  R^«I<Iatttiiilio9  Jeiumil;  itujt.probably  ffsoxxi  v^t 
fMseaaiog  soffiotendy  eroUiiato^  ocyetals,, .  Mr«.  1^^^  \m,^ ^iiot 
paintad^  entttiie fehimi. lOi its  pfiiaaiy  tform  to  tbe.bi^7pynH]pii}fd 
flgvddoidar  viihidh  it  g^netaUy  .occ^     . 

I  have  been  enabled  to  do  this  in  a 
very  satiafactoiy  manner  by  means  of  a 
compound  ciystal  whiohr  1  huve  dbtaiaed 
from  the  solution  of  a  portion  of  this  salt 
in  distilled  water.  :    '     .  j    r/r     > 

Fig  1.  is  a  single  onodified  oryalaL 
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Fig.  2  is  the  compound  crystal,  which. . 
consists  of  three  single  crystals;  iso  united  . 
that  their  upper  edges  mtet  at  -angles  .of 
120%  and  consequently  their  planes  of 
junction  incline  to  each  other  at  the  same 
Angle.    Hence 

•MonM^...;.....'..Tl9*30'' 
«.oa«". 130    24"   • 
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Fig.  3  is  one  of  Ihe  common  l)i«pyramidal 

crystals,  whose  relation  to  the  preceding 

figures  may  be  perceived  from  the  corres-  j^  3 

pondmg  letters  on  the  pkbes*  . 

The  anion  of  these  three  crystals  at  an 

angle  of  IH^  is  a  fiiet  Wich  requires  intaie 

lit^e  explanation. 

It  has  been  hitherto  sapposed,  that  when 

crystals  mutually  intersect  or  penetrate  eacli 

4llmiv  Ihe.  planes  .of  infersectton  are  parallel 
.Ifto  Ikeipitwsjry  planes,  or  to  secondary  planes 
,  vmiAimUi  f>^^^  some  simple  law  of  decre*-'  '     -  * 

jtoAt«    .A|id  ti^eliieoretic  order  of  arrange-     . 

Jtelitof  themqleoules  of  crystals  seems  to*  require  tliis  mode  bf 
'^eomhn^oviUiifiterH^ing  crystals.  *Bxii  {fie  um^on  of  the  three 
lerystMa  nsMch  compose  6^,  2  is  probably  the  resole'  of  sin^ple 
rMcfeHouif  in  the  aam^  manner  as  crystals  of  different  si^bistancfSs 

are  fQUs4  adhering  strongly  together  oy  the  close  apposition  qf 

their  surfaces ;  witn  this  distinction  however  between  the  two 

cases,  that  the  umon  0f.^e'Crys|;a]f  in  fig*  2  ia  the  result  of  some 
.law  which  does  not  govern  the  accidental  union  of  heterogene- 

oi^'tH'gbils,  nor  idways  even  of  homogeneous  ones* 
"'I  li4ve  been  led  to  this'conclUsiiM^iNilaitive  to  the  struetore  of 
^  Itjel^  t>y-nytftTnMal  erystaU,  from  hating  observed  an  apparemtly 
^'i|lf^Ki^/M  cry^tar  of  cbrysoberil,  smrate  eajrily  into  m  seg- 

m^tite/tii6  planes  of  st^dtion  being  isunciendy  bright  Ibr  muw^- 
tuent  with  the  reflective  goniometer,  and  indiniiig  toeach  o|her 

at  an  angle  of  60^. 

'     "  '  Sidphmte^  Soda.- 


,t  do  not  find  any  distinct  cleavage  in  the 
ic^sCalsi  of  this  salt,  whose  primary  fiirm  is 
an  offttque  rhombic  prism. 
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^H;The  primaiy  form  of  Ihese  salts  is  a  rtgular  o^ahtinm,  but 
iibe  cn^sials  are  commonly  sb  much  flattened  in  biie  directioa 
thaitnair  relation  to  the  primary  ibrm  is  not  Tery  apparent. 
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Fig^.  1  IS  the  regular  primaiy  crystal  rcsling  on  ons  of  its 
planes,  and  having  its  solid  angles  truDcatedp 

.      .         PonF ;...  1X»»  28' 
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Fig.  2  is  the  mote  o^mmon  shape  of  tbo  secotid^iy  cryftt^lij, 
^^esuHitig  from  h  dtsprdpoHaoiiate  exieottiQn  of  «^piitt  9i  t^eir 
'pltoos* 

»  .'  .  ■       ,, 
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.0^*  «f  new  Phmoinefwn  of  Zlectromagnetiimf    By  3ii:Humpliiy 

"Davy,  Bart.  Pjae^.  KS^*. 
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On  aisu'bjectso  dbscureas  electromagnetism^  and  ^connected 
by  analogies  more  or  less  distinct  wilii  the  doctrines  of  Keaty 
light,  electricity y  and  (>hefi[iical  ^tt;:aotion,  it  is  not  difficult  to 
fi-ame  hypotheses :  but  the  science  is  in  a  state  too  near  its 
infancy  to  expect  th@  dftyelopei^eqiib  pf  a^  ^aUsfacjtorv.  iheqryj 
and  its  progress  caii,9oIy  be  exv^ur^  hy.p&w  facts,  ana  ,e2^pe]rt- 
mentSy  which  may  prepare  the  way  fpr  extensive  and  generic 
reasonings  upon  its  principles.  Influenced  by  this  opinion^^I 
^x^  induced  U>  lay  before  Uae  Society  an  account  0f  .  an  ^ctro- 
feiiagQetic  phenomenon  I  observed  .about  fifteen  moniths  figo  in 
the.iaboHitpryof  the  Koyal  Institution^  and  wJuch.  I  hav^^  lately 
had  an  occasion  of  witnessing  in  a  more  perfect  manner^  throagh 
tkft  kindness  of  Mr.  Pepys,  by  the  .use  />f.  a  I^ge.  batteryj  con* 
Btructed  under  his  directions* for  the  .London Institution,  and 
containinff  a  pair  of  plates  of  atiout^Q  square  feet.  In  describ* 
ing  this  fnienomenon,  I  sliall  not  enter  iota  veiy  minuite  ,4etails, 

<  because  the  experiments,  which  led  to  the  discovery  of  it,  are 
very  simple,  ,an<jl,  4^ough  lUQr^  di^tinpt  with  a  large  apparatus, 
yet  it  may  be  observed  by  the  use  bf  a  jiair  bf  plates  containing 

ll«»«P',M»  ?«\^ft«W  »<iWe.fept»  ;    ,        ,  ,j  ^. 


r. 


.i^]  new  Phetipmm^ff  ]^{^magnetim.  ^ 

mO^iwf^tB  oa  ^cjUromagQetie  yotatioPi  I  ws^;  iAdiic^  jtq^ 
ai»  iH^iioA  of  »  Magnet  on  Kiercury  pQiiaecte4  in  0ie  ejiegtri 
picciii4  hopipg  thati  in  tbi^  case,  as  there  w^  no  mecnanic 
sqsDeasiQii.  of  tbi^  conductor,  the  appearaace^  would  be  ^x^biteii 
ia  th^ir  mp&t  «iipple  form ;  aad  I  found  thi^t;  when  two  wir^s  w^re 
placed  in  a  basin  of  mercury  perpeudiqular  to  the  surfa^e^  ^^i 
lu  the  voltaic  circuit  of  a  battery  with  large  plates  2  and  toe  poj^ 
of  a  powerful  magnet  held  either  above  or  below  tlie  wires,  th^ 
mercury  immediately  began  to  revolve  round  the  wire  as  an  axis, 
according  to  the  common  circumstances  of  electromagnetic 
il>ii^0Di.  and  with  a  vdoeity  ei^p^dingly  incre^ed  when; the 
eppotite  poles  of  two  magn^t^  were  fo^M,  on#  above,  tt^e  oth^r 
below, 

Masses  of  mercury  of  ^veral  inches  in  diapxeter  were  3et  in 
potion,  and  made  to  revolve  in  this  manner,  whenever  the  ppl^ 
iifjthe jaagaet  was  h^ld  near  the  perpex^dicujlj^  of  thp  wire^.buf^ 
yrhBU  the  pole  w^s  held  abpye  the  mercury  between  thq  ^p 
wires,  the  circular  motion  ceased  ;  and  currents  took  placp  in 
the  mercury  in  opposite  directions,  one  to  the  right,  and  the 
other  to  the  b&^ofihe,  ^jgnet.  These  circumstanc  and 
varioiis  others  which  it  would  Ke  tedious  to  detail,  induced  me 
to  believe  that  the  passage  of  the  electricity  through  the  mer- 
cury produced  motions  indejpendentQf  the  action  of  the  maj^ei; 
9^a  tn^  the  appearances  which  I  have  described  were  owing  to 
|t  ocHsiposition  of  forces.  . 

I  endeavoured  to  ascertain  the  exi^tence'of  these  motions  in 

tl^e^o^ercu^,  by  coyeiin^  its  surface  with  weak,  acids  ;  and  di^ 

'  .^s&g  over  it  finely  divided  matter,  such  as  the  seeds  of  ly^Opo^ 

t)ig;a,,  v^te  oxide  of  mercury,  Su.  but  without  amf  distfnct 

fesut.   it  then  occurred  to  mci  that  from  th^  position  of  ^ii^ 

Wirei^^  currents,  if  they  existed,  must  occur  chiefly  in.  the  lower^ 

^d  not  the  upper  surface  of  the  mercury;  and  {  consequently 

iaveirted  the  form  of  the  experiment*    I  had  two  copper  wipss^ 

flf'abbtit  one-sixth  of  an  Inch  in  dian^^ter,  the  extren^ii;?^^  of 

\w)iic^  v^er^  flat  and  carefully  poUshed,  passed  tbn^ngh.twp 

h^s  three  inches  apart  in  the  bottom  of  a  glass  basin,  an4«ptri- 

p^p^icui^r.ta  it ;  they  were  cemented  into  the  basin,  and  jpa^^ 

noa-qonduttors  by  sealing-wax,  except  at  their  polished  ends  4 

^  basin  was  then  filled  with  mercury,  which  stood  about  a 

•  path  or  twel^  of  an  inch  above  the  wires.    The  wires  vere 

flow  j^laced  in  a  powerful  voltaic  circuit.    The  moment  the  cqnr 

^ets  were  made,  the  pkettamenon^  which  is  the  principal  ol^ect 

/of t|us paper,  occurred:  the  mercury  Was  immediaJtely.Aeenan 

^ent  agitation  ;  its  surface  became  elevated  into  a  smaJl  con^ 

abo^eachvof  th.e  wires;  waves  flowed  otf  inall  directions  fponpi 

these  cones ;  and  the  only  point  of  rest  was  apparently  wber^e 

.  they  niet  in  the  centre  of  toe  mercury  between  th^  tifro. wires. 

On  holdiiig  the  pol^  of  a  powerful  bar  magnet  s^a.  cooaidie^bl^ 

4istfum  i^CNOfte  pnohes)  above  one  of  the  cones^  ita.apqx  was 


.djtgjr^ifthfid  and  Us  Ibasa  extended :  by.  loweriofi  flt^  ^ht^BOttber, 
{U^i  effepti  were  still  further  incroMied,  ma  ihe  noMafticaw 
^e^elfeebiern  I.  A.t>  smaller  distance  the  siirftM)t  oCtUeottdiciiejr 
Wc^e  plane,;  ai>d  potation  slowly  beffan  roond  tibe  wive.  .-Ak 
tbl^' maguet  approaclied,  the  rotation  became  more  rtipid/  HBd 
when  }t  .was  about  half  an  iqch  above  the  mercury,  A  gv^arb 
d^piiession  of  it  was  observed  above  the  wirej  and  avottesv 
wljiic]^  reached  alnfost  to  the  surface  of  the  wire*  .;  i    . ; 

In  the  Brst  experiments  which  I  made,  the  conioal  elev«iiona 
or  fountains  of  mercury  were  about  the  tenth  or  twelfth  ^of  ton 
in9h  high>  and  the  vorUces  apparently  as  low;  but  m  thie  «spe<> 
ninents  made  at  the  London  Institutioo,  the  mercury  beiag^ 
mi^ch  higher  above,  the  wire,  the^elevatipneand  depressiona  wBtm 
i^nf^  more  considerable,  amofmting  to  the  fifth  or  sixth  4)f -aiL: 
ioohJ  0/ course,  the  rotation  took  place  with  ^therpol0'4if  a 
m^^^net  or  either  wire,  or  both  tog^toer,  according  to  tb©  weH-*- 

^£y^?..^^^^^!^^^^^^^  which  determine  these  effects*        '     t  / 
\Tf)  aspei;tain  whether  the  commuqieation  of  heat  diminislttn^ 
th^  sp^fi^Q  gi;a,yitY  of  the  mercury,  had  any  share^ia  thesis  tpbe^ 
npiiji^ps^^.t  placed  a  delicate  therjptkomet^i^  above  one  of  Re- 
wires 49  the  mci:cury,  but  there  was  no  immediate  elevaHcya^df 
temperature.;  .the  heat. of  the  mercmy  gradtially  inopeoaeiii^  ba' 
di^jthat  of^  tl\e  wires;  but  this  increase  was. similar- in:  eieiy 
'  irfoi^  the  circuit,   .1  protved  the  saifte  thing  mbrttdislnictlyv. 
\malbng  the  whole  apparatus, a  tkermometer "t/ermm^timg  in  4> 
.^jtiibc  nlled  wjth  mercury.    At  the  first  instant  that  the  raei^t 
ci^y  .biecame  electromagnetic^  there  was  no  iaicceas^  afv^'itit^ 

vcJiWje. ";  *  '.'■•*'  »'''^i 

jTt^Is  phenomenpn  cannot  be. attributed  to  common  eleeUfieal 
rejpulsion  ;  for  in.  the  electromagnetic  circuit,  similar  electaficd 
*C(}iiductqrs  dojipt  repel,  but  attract  eaioh  other ;  end  it  is  inEhe 
casejq  which  conductors  in  opposite  states  are  broi^ht;qeareadc : 
"ot^r^pusurfaces  of  mercury,  that  repulsion  takes  pkcer     <  ^   m 
'  Nor  can  the  effect  be  referred  to  that  kindof  action  whtdi 
occafs^whem  electricity  passes  from  good .inio  bad  tcondiictdrk, 
a4  In  the  pbeno^lena  of  ppints  electrified  in  air>  as  the  Iblivw** 
in^  facts^S^em  to  prove.  Steel  wires  were  substituted  foreopper  : 
wureSy  ^nd  the  appearances  wer^  the  same  in  kind,  arid  only' teas 
in  degree  j  without  doubt,  in.  consequence  of  ^  smaller  ^aantit^' 
of  electtipity  passing  through  the  steel  wires:  aodby  compafing^ « 
the  conducting  powers  of  ec^ual  ^cylinders  of  mfercory  and  steal 
in  glass  tube^,  by  ascertainioff  the  quantity  of  iron  filings  they 
tittracted, '  it  was  found  that  the  conducting  powers  of  mercnry 
wer^* higher,  th^n  those   of  ste^el;  the  first  metal  lakiog^  «u|» 
4lfty-eight  grains  of  iron  filings,  'and  the  $!iecond  only  '  thiftjr-  * 
seven. 

Again  ;  fused  tin  was  substituted  for  mercury  in  a  porcelain 
vessel  into  which  wires  of  copper  and  steel  were  alternately 
ground  and  fixed :  the  elevations  were  produced  as  in  the  mer* 


f 


.1834]  new  Phmmi^kA  ^f^^asthmagneium.  ^ 

omy;'  atoi'liie'pheoomeiia  of  rotatioA  by  tbe  maj^et ;  and  it  was 
IbaiiA  bjr  4ii«ct  experitnttBt,  tiiat  the  conducting  powers  of  the 
ti%  at  tad  juttt  Move  itfi^poifit  of  fcsion,  did  not  perceptiUy 
differ^  «nd  Aat  they  were  much  higher  than  those  of  mercury* 
LMtly^i4[he  oMMnnnieatiOD  was  made  from  the  battery^ two 
tsbfs  having  nearly  the  same  diameter  as  the  wires  filled,  with 
ipaatcxkvy,  so  that  the  electricity^  for  some  inches  before  it  entered 
the  basio,  passed  throngh  mercury ;  and  still  the  appearances 
aoatitiaed  the  same. 

•Ftom  tbe  rapidity  of  the  undulations  round  the  pointi^  df  the 
coqei^  t  tlMUffht  they  would  put  in  motion  any  Kghb  bodies 
j^aeed  above  me  merooyy ;  but  i  could  not  produce  Uie  slightetit 
motioa-  in-  a^  very  light  wheel  hung  on  an  a:de ;  and  when  fine 
powders  of  any  kind  wQrestifewed  upon  the  suiface,  they,  merely 
naderwteiKt  ttadolations,  without  any  o&er  change  of  place;  and 
fiile  iron  filings  strewed  on  i  the  top  of  the  cone,  arranged  diem- 
selvte  in  right' lines  at  aright  angles  to  the  Ithe  joining  the  two 
mea^iand  bematned'8^t»onafry,  even  on  the  centre  ofthe  cotie# 
The'  efibs^'  ch^efiMre>  is  of  a  novel  kind,  and  in  -oni^  respect 
sedms  anali^ous  tD>  that  of  the  tides.  It  would  ajppear  as  it  the 
passage  of  th^  electricity  diminidied  the  action  df  graVi^  on 
the  Biepc4iiiy« '  And  dial  ther^  is  no  change  of  volubie  or  the 
whole  mitSR'Of  the  mercory  appee^  ftt>m  the  experimtaty  p*  ^ ; 
anditlnl^wa*  shown  likewise  by  inclosing  the  apparatus  in  a  kmd 
of  mamonteter,  terminating  in  a  fhiti  tube  containing  i^ir  incloised 
W  oil  ^'  ctod  wbteh^  by  its  expansion  or  contraction,  would !  haVe 
sabwiii  th«r>  sligihtest  change  of  volume  in  the  mercury^  nonie 
however  took  place  when  the  contacts  were  alternately  miMlB 
aiid-bnd&ea^  unless  the  circuit  was  un9iJtenru(tted  fbr  a  sufficient 
titaitttocdmnu>mcate  sensible  heat  to  the  mercuiy^ 

^Ifais  phenomenon^  in  which  the  same  effects  are  produced  at 
theiwooppoaite foies/' seems  strongly  opposed  to  !the  idea  of 
tbe  electreonagnelie  results;  beSng  pimluced  by  the  transition 
cvmsMs joif  iBK»tionsi of  a^migle  imponderable  fluid. , 

Ontbsneoi^eGtuial  part  of  the  subject  I  sbail  no^  faoi^^ver 
eatar^llbrtlie  reasons^ stated  in  the  beginning  of  this  paper;  but 
I -cafqust' with  propriety  oonchide,  without  mentioning  a  circum* 
stamper  in  ithe  .history'  of  the  progress  of  electromagnetista, 
whiofa^;t|KmgbiweU  known  to^  many  Fellows  of  this  Society,  hSA^ 
I  )HsUav|s>;  never  been  made  pubbc,  nalnely,  that  we  owe  to  the 
s^^tjy*  of  Ikr^  iWoUajston,  tnef  firsl  ijiea  of  the  possibility  of  the 
rotations  of  tbe  ekctioms^netio  wife  round  its  axis,  l^  tJi^ 
appnMioh  of  a.'«iagnet;  and  I  witnessed,  early  in  182),  an 
uasncneasfiil  eacperiment  which  he  made  to  produce  i^e  efieot 
inthe  iaboratoiTr  of  the  Ro  jal<  Insliflution^ 
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*4  'J&9>^  t<>  ^tne  Obm^aiioM  in  the  Rmew  af  Am,  BiS($jf  wp^ 
'    the  CmstiiHtion  of  the  Aimosphere.    By  J.  p.  I>amell,  PIMI. 

<•  I     s        (To  Ike  Editor  ^f  XhtAnmah  qfiPhHoeophy,}     <   '■■  . 

^ '.Ik.:  die  rerieW'Of  m^  Esatff  upon  Uie .  ConirtiMian  .of  the 
•Atau^hMe  conCatoed  m  the  uust  nomber  of  the  Ammiif  your 
oormtpoodent  Z  anpears  to  me  to  have  fiedlea  into  some  mimtfm^ 
yofttooAf^A^iiKAk  I  meuld  be  Mrrjf  toleMre  mmorrectod  m  aiwork 
lef moimuib  aoljioiiity.  I toeiefone trest  fehat  you  will  do  methe 
tfti«<>ap  to  spare  me  reom  for  a>ehect  reply.  . 

'Ia  Ab  tint  phce,  it  ia  objceted  to  my  theorv»  that  ^^  it 

*«Ma  upoii'  the  aandy  fenndatioii  eff  assmncd  partiid  dianmir  ef 

vtempctatofe  ta  the  higher  regions  of  the  atnpsphere,  ofmees- 

<MteiMiar  ef  )if}iioh  Ve  have  very  inMiffioieQt  eeideace/'  '.This 

^WfieMtoiiy  i  ii]iii»t  ermi, '  gready  astoniehes  me :  for  il  eertamly 

<a«lneeiiWNl  that  no  meteorologieal  faot  cested  vjpop  better  aiifthiiH 

iAty.'  i  thottj^tit  indeed  to  be  eo  generally,  aomilted,  that  1 4id 

mtSf^mSK'iti  my  Essay  te  the  ptrtieiilar  obctervatione  wpon .whiiih 

it  is  founded,  but  merdy^  illustrated  it  by  lUie  ebaervalikm  of 

«Be  Iittc^  of 'the*  eoddea  .liae  of  temperaturQanoampanjadg  the 

4iMP«ia(tion  of  dbnd  alt  e  great  «levali<m.    I  mtgte  no  w>  ilppcaU.  I 

JMiftTlg^  to  (every  aseenl^f  eveiy  mountaiai  aM  pmy;n«roatntic 

iecfyeigey  dnwag  which  tbethegBaometerhas.  been  oojMHdted ;  fiir 

they  aU  appear  to- oMt  toasiM  in  the  easne  eeaalt*:  Among-tibe 

^letfttT)  mon^r  )poffticttlaily>  tneie  are  abundant  iaetsnca n^  ift>emtcb» 

Qiot  *ei6lytth«  temper^tors  of  tiie-  atmospherf  has  not  feUoiiad 

«liid%<cMlar  progres8ie»d«9  to*  the  dens^,  but  wnanetmtahaae 

been  found  intarpesed*  between'  cold^  UAd  ^  eold  •  b^ ween^  synm. 

'4'  <shai)  icenftent  Biysel|^  hounever,  at  pieseati  ivith  .vsfesiing  Z  to 

^^(ShaaltaMoafl  registors  *kept  at  the  eammio  ofSt^  Bfvnaid 

'Mrid  ai Geneva,  and  Mrhich  are  published. every  month: in  the 

"Biblioth^qne  Universelie.    He  wtU  there  find  that  thediffi^nne 

tof  temperat«r«i  between  the  two  stations  is  perpetually  ypryin^y 

ktid  that,  althemgh  the  ohaages  oseiUate  vouad  the  paint  of  eqm* 

4ibii«fl|,  the  general  law  of  die  deeraase^  for  the  altitude  is  <ialy 

^dev^padl  Arom  a -mean  of  OAav  obs6rvationa« 

*  <   The  eeoond  oibjeetion  it,  *^  ttiat  to  evolve  eo  much  heat  jas 

%ould  iaise'^tbe  tenip^Mtareof  a  oonsiderable  mats  of  ata^  and 

cause  it  to  diffuse  itieif  rapidly^  %to  drntsnti^gionfi^i  nrimld 

require  the  condensation  of  a  greater  quantity  of  aqueous  vapour 

than  is  likely  to  be  present  in  any  given  space,  and  also  that 

this  condensation  shovdd  not  be  grMualj  but  should  take  place 


Av^Qoly  to  %  reir  ttMkwtxomt-'*    Fro«|  Hlw  extrMt  I  mil 

jtlmaet twtftefi  to  iMdKev& that Z  lias  not4<me  jm  ik^hmom^ 

retil  my  JSmiy,  biit  onhf^  wwm  iU   I  have  taken  maoh  |Mi»l 

.to  show  at  p.  Sly  tt  seq.  that  auoh  a  siiiidea  concl^ofiatioill  of  fi 

4iin^lluaiiMy  of  vfqpoar  i%  aot  Jg^  «^.meaa9  araqqbita  Ai»*  pior 

^«^  n^i^lt  Hpon  t^e  l]Mott)etar^  bat  oa  tha  MMmflTi  tHi  %> 

gradual  partial  increase  of  temperature  iu  the  strata  of  ao  ataiOr . 

«pherio  C0iua»'of  ouly  two  iieffreea  it  imiiriaait  ta  dapr9«a4li0 

mercury  0*63  in.    If  this  part  of  ipy  illustration  should  not  have 

be^a  or^iiookedy  I  can  only  at  present  join  issue  upon  the 

opintcm ;  pledging  myself- to  exasame  impartiayy  and  tiuuikfil^ 

any  aigument  which  Z*  aaay  liereaft^  nring  .agaif»i  mj^'^wii- 

wmms^ '  •!»'••• 

'  ''My  tevia^^er  oisjacts  an^the  thini  plaee  to  an.  wtotixxb^  w^ioh 

jBi/^pmiif  stysdtf'but'Mi'.  Leslie  haaialteny  ^ia.  tluit  the?ywrt»ci»i> 

of  w  m  passing  over  (iie  surfaoe  of  the  gittbe  da  mk)4ii^i% 

taomanl  ceoee  to  gravitate^  and  that  no  horixofital  viovtoiailt  ^ 

thaaa'WiU  pvodaoe  the  aiighest  deracgemwfe  ;in  * »  patptodtaalar 

4lfaraoiieii.     Hoobserves,'  '^  Now  it  is.weH  iftnoiym>  Aatr^aiqr 

liody,  to  which  a  prsjectile  motion  of  Ato  miles  per  atoeiMLlias 

bfeMS  imparted^  would  yr^rolre  around  the  earth  like  a  plancty  mi 

'mmM  draM  to,€xert  ^mf  pnumxyeim'itB  amf)aoe4  :•  AmfiitM 

^toeatfasast-piodiieeaftopoitioiMd  dedaase^ef  >wei^  MvAhe 

.psatioibsMf  air^  whkfa  m  hiiowa  to  moire  et  the  fateiof'lfMi  &i  to 

ilOO fiiilea<per hohr.^'     i    .         u-.-         ••'..•■    r  v.-l    ••.  :i 

ti'-'iyi  tMajifiguliieiity  if  correct^  ts^  indeed  dm&dacifsttbirjliatf a 

wS^  theety,  I  iniat  that  Icssay  ba^aUowed^tbdhislmtaaisoaait- 

flMit  partitfiulatiyw    Aeooiding  te  the;  pasfiosiiion  set  Ibith  by^«C» 

^ioamJt-WBggOB  presses  lessivNponi  the  earth  wheqi;  tit  veabMNMa 

wliM  te  motion  vlificm  the  mad  {  Avsteais  bMl^^mmA  lieh^  fmt'af 

-^'wflHsrm  ptt>po]aiea»tto«lim:vetocifcy  <»rojmmy^btd(toitfhy<ta 

en^ne! !  And  many  vessels  must  doubtless 'hate- beenlipaflUdip 

/potM^'wpMiliiig'froKaa  Ai6'iM^utidcy»stoQd5eaqwl4,li.»r^ 

4wiiiea}k^ii<toie>  w»^naetcomwifmifiatfejfcyrifeg^  aahtiaitlif 

fkit  $Ate;fm:  as€«:)ii{i^'fout  the  fonmer  wiU  mipnre  alMmtflTlirisilia 

^patf  4omrvadd  tha  fatter  fpiobabiyiten^  ^aaid.  ^<  theeekoiar  dagnma 

laf  ipoiefeity^  mastprddneea/pKipoftional  dosieaea  jtf  ivaigjyk^' 

'Wh^  aesoBl^toban  indesd>wMn'fyrojected'froin  a^^  doea^fliist 

)moo«t  in  tlie^riike  a  aoap^bnUsle,  is^iuit  oattefobrsoaa^  fbrfsnoh 

iiMb8«Iirett^''mi^i'midtoiiiAedly'eap       n-oav  that  Ihoar^  fOf  2. 

But  to  be  serious  :•— With  a  laudable  dosips  of  jeoosciclmgi^flqr 

blunders^  it  ts  clear  that  Acr^refwireff'ha^.'fiitten  himsdf  into  an 

erlor«)f>t»>%titisi  importance.    It  is  not  true  that  any  body  to 

wbieh  iEi  projectile  force  of  five  miles  per  second  has  been 

imparted,  would  rerolve  around  the  earth  like  a  planet,  tintos 

tkt&moiioti  were  to  take  place  in  vacuo j  and  toere  unopposed  bjf  any 

pressure  whatever:  and  no  body  that  ever  pressed  at  all  upon^e 

sarfaee  of  the  iarth  would  cease  to  ex«rt  such  presaure  in  oon* 


ttequeace  of  ioiy  degree  of  pipojectile  motioti  that  might  be  com^ 
viotiieated  to  it.  It  is  not  for  me  to  surmiee  in  what  way  it  oaa 
4iaTe  been  poMtble  for  your  cMret^ndent  to  confound  together 
firessnre  and  gravitationy  but  certain  it  is  that  the  planets  do 
not  press  upon  the  nvLU, '  n^  the  Moon  upon  tUb  earth.  It  is  no 
4ess  certain  that  all  the  paitidka  of  the  atmosphere  do  press  upon 
the  earth,  and,  like  the  waggon  upon  the  road,  the  vessel  upon 
the  water^  or  the  cannon  baU  in  tne  air,  their  weight  is  in  no 
degree  dependant  upon  their  mation  of  rest.  «! 

These  are  the  only  objecttons  brought  forward  by  Z  against 
vxf^'iix^ty  of  the  Con^itution  of  the  Atmosph^r^;  tet  1i^ 
•^' auKgasto  that  the  third  tabl^  in  Part  L  ia  founded,  unpn  w 
Erroneous  principle."  In  reply  to  this,  I  must  <Aserve  tnat  the 
tf^s  in  .this  part  of^my  work  were  not  ^neant  to  "be  accurate 
representations  of  the  difierentatates  of  the  atmospheric  colmans, 
4^ iHMreroui^ approximations;  and  their  use  is  to  assist  the 
«iind  in  following  the  train  of  reasoning  in  the  same  way  th«t 
tDdeiy-sketched  diagrams  assist  the  nauiefnatician  in  sirtvtOK  it 
problem  of  Euclid.  The  priiici^I^*  upon  which  they  Wet^  tm- 
«tnicted  is  this :  I  assumed  the  mean  temperature  of  the  latitude 
for  which  I  wished  to  calculate  the  atmospheric  colnmn  as  the 
•temperature  of  a'n  iHstfiS^cusiHiB  aiUHJS|ibvi'e ;  and  I  thence 
derived  the  pressures  at  different  altitudes  from  the  surface,  and 
from  these  tne  regular  decrease  of*  temperature  for  the  density. 
It  is  clear  that  for  accurate  purposes,  both  the  pressures  and 
tempcfiillirQsrao  obtained  inquire  corr^tiony  aod  that  tfaa  tables 
-inchide  an  error  which  should  be  divided  between  the  two,  and 
4oes  not  ^i  wholly  tipon  the.  preasute  as  «suflgealed  %  Z.  The 
labour  of  applying  these  conectaons  would  have  been  veiy  coft- 
asiderabb;  and  the  tables,  ^hieh^  even  in  their  prestftH  state, 
mostime  mneh  panu^  !wmijd.not.haf^  ^better  anaweied^iief par- 
•^iOBea>«f'jHiiBtsatiaBi  .>  ■  -  .  -  .  ...  i  .         :r| 

'^  1h  obnclasian^  I' oaanot^bub  »prtsa  nnr  adUuMvlcdgineBtaiiD 
;8  f9tA/^  geteaal  courtsw  of  hss^pefiBw^  W^m  atiU.  inclined  to 
<appeal  from  his  tribunal ;  far.I  iiiQaAiown'that  /Bvyt.Mobilicii 
^nnnot  ynltionlMHil  itself  mtb  the  sdme  whati  tneacre  icensolliion 
NsUcb  'has  been  effeked  tlo  me^  that  **  there  can  he  nOi  ^momdit 
tiy^Hiy  -aoeirhty  faAs;  to  •unfold  the  cauees  of  pbeuMQisM.  whioh 
iutm  been  aisknowledgied  by  ode  of  .tJM  first  tphilhaophoesiof 
•the 'ptlBtent  times  to  have  hithehrto  baffled  «U  attempts  to;redaoe 
tllMitO'filnsdpriaaiples/'  t:  n,.i 

/III     >[<.     ^  I  iremaxD, dearfiir, yonraJnoslsfailbfiiUyiii  ;•     in 
>  (    *     •  .  !  r    .    '  J*  Fw  lUersBiiiU.H 
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' '    J^shey  Heatiij  near  Stanmore. 
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^Dfec^'lft}'   IiMMtidoii    ^  JttpUr^s  fint  €  It    81  19  MMUii«fate^i.1tttf|nyi    . 

\  \i,V'    •.•«lie|fee..^k.,.r.,.. «;;.«.  2   l!i    99  40  Hm&31iii^«tAa^fifi^. 

cu  1!^    Itonekxion  of  Jaiiiter>  seooiDd  <  14  .  17  04  Main  Tm^  »t  Btuh«yi» 

.         satellite.. .....T!^T^I4    Ift  95  MeantUeat'^raMttk. 

■•'''•"•"'•••      '   '•    ■'  '    -  *     .       .  '     -  .    .J   ,:     ,,    ..;^ 

f  J 

"^^  k  )laAi!ioiA  enw  Iniist  exist  xiti  th^  time  set  chiwtl  ^  ^e'ttnenlte  «f  JTig^lNA  UM 
hiAS^llee/a.'  .  ;     .    L-   -   -J 

<*  yiMntengitP  the  NuaHeia  Ai^tmeris,  it  sbimld  1m?^  MStfm  ifUcft  ^  19^  97',  W'x 
"   ■    *     -   -^     «    iwtctoff  at  thp  telMcope  uatU  14^  90^,  thai  is  Jcir  liwire  ibaii  ti» 

spedfief,  douds  xeliefed  the  f^fxa  fimher  ^tteddaM*        '  -      ' ; 

II   f  /;     l.iJliJ'  •  .   .        '  ,  •'  !  ;     .  :      .'    I    •  •    .f  ' 

•  >i.-.»lf    I    ..  ,       injiiijMjiii.iii    iJin'ii'iii'Myiu(i.,ii  gg   .      ...•,'.  ..-.-j^  / 

/'  ^"*'^"''  ••  ;-    ••  .^Ahiticle  VI.'  ••  ^-,-    ['      -i'-   '•; 

''''*'^  O^  t4ljm)liny  as  dl^tdicinei  By  Nicholfts  MiU,  E»iu ;  ^  w* 
..rr    .\    (t*b*<he-Edkoroftbe^4it^4tf/«o^Pi»7o«yiy^^    .     ,.  i. 

-  tti(fLMmu^tMieeA  in  an  Auiericaii  joumal  Aq  axpfirimanla taf 
Dr.  Ives  at  New  York  on  the  annon  hop»  aod^wktokaiplitMMl^ 

*  iM  «f  >t€9MiM^M]^  ifffposMnpe^  itv' tnemiae^  I  *  vmM  i  umooell  to 
•^i^Milthoiiiilm^fjikies^  and  af»pl];^  the  v»iilt>ifbettcficial^lx>)|^r8K- 

•  tidft^litttofxg  >n#f  oMrn  particidatr  fnends « .  r  •  <  >  h 
•^' '  9lE^e{ttrattoiis dlB thei bop/faave' been oaoaiionally  used ininddi- 
^lUm  JMthis  tK)ttiitry.  'The  iwhole  :of  tfieplni  ba8.uaiiflllgr..bMi 
ihttiijfiMfiA  l^'iSfi^  a  tmcturer,'  ^ but ' horn*  the  extifaneMB^  mAiiwc 
li&ttedqi^  (^.thi»^sMit^  itfafiiB  doubtfeskfendeced'this  iimkK- 
V'diie^in^^'lrnatprejtidibial. '  Dr.  Ives  dKscoyened  that  Iho  Utoe 

aromatic  bitter  of  the  hop  resided  solely  in  a  pulireft^ent  oiattai^ 
which  h^'Call^^^lupulin,  for^th^  eollection,  preparation,  and 
admiiiiiltfaiioi  df  which  1  am  about  to  give  specific  directions. 

Take  any  quantity  of  the  best  hops,  and  rub  them  strongly 
between  die  hands,  or  put  them  in  a  bag,  and  beat  them  for 
some  time ;  when  the  beating  is  completed,  throw  them  on  a 
coarse  wire  sieve,  which  will  only  suffer  the  dust,  See.  to  pasb 
it ;  let  them  be  well  rubbed  on  the  sieve  till  every  thing  has 
gone  through,  except  the  leaves  and  stems  of  thenfant;  reject 

the  teaves  wd  ^temg  altogetiber;  and  ^ift  what  has  alroady  passed 

.1.1  .  t        «  ' 


the  wire  throng  a  lawn  sieve ;  nothing  wiU^  now  pass  but  a 
ver^  fine  powder  tesenibUiig;.recl  .B9.Bd:  this  is  the  lopulin  in 
which  the  Whole  virtue  of  dieilbp  f elides. 

The  preparations  of  (bis  substance  which  I  have  foun^  to  be 
most  efficacious  are  the  decoction  ietHcI  tincture. ' 

The  decoction  may  be  Inade  by  puttibg^a  sufficient  quantity 
oflupulin  into  a  Florence  flask^  in  a  sadd  biat^'  and  filling  it  three 
parts  flill  with  distilled  water ;  boil  the  whole  for  half  ai^  hoor^ 
and  strain  through  cotton  clbth.  The  solution  ^us  obtained 
will  be  feculent,  and  does  not  become  clear  by  repose ;  .therefox3«| 
tiSd,  tvhile  hot,  a  small  quantity  of  solution  of  gel^ine  in  hot 
water;  Widk^  th6;  whble  togfether,  and  let  rt  t^main^till  bold, 
then  n(ter  through  pap^,  and  d.  cleat  yeOo w  liquid  wi|l  h^ 
obtaia^. .  It  is  intensely,  but  not  unpleasantly  bitter ;  and  when 
administered  in  doses  of  a  tea-spoonful  at  a  time  in  a  table 
ftj^bMvfti  of  eoM  watef,  h  a  thie  stomachic.  It  is  tonic,  narcotic, 
and  ^omatic.  It  does  not  produce  constipation  of  the  bowel^i 
a9  alttkost  au  other  tonics  do.  It  appears  to  act  entirely  on'th^ 
nervous  systeiii,  and  may  be  prescribed  with  manifest  advantage 
in  all  cases  of  debility  and  inaction  of  the  digestive' organs 
where  powerful  tonics  would  be  injurious. 

The  tincture  may  be  prepared  by  digesting  the  lupulin  in 
strong  and  warm  alcohol^  till  saturated,  wnen  it  must  be  filtered 
through  paper,  and  a  dee^red^i^fiti^nwiU  be  obtained. 

From  40  to  QO  minims,  of  this  tincture  act  as  an  anodyne,  and 
have  i!  pdw^rfhl  effect  in  attayiftg  great  nervous  irrjtdtioW;  and 
thatstujpidiiy  which  often  accompanies  the  use  of  opium,  is  never 
inducedby  fliis  medicihe.  . 

I  am.  Sir,  your'  obedient  servant, 

Nicholas  Mill. 
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.yV  V^,  Methods  of  en ff losing  the,  parious   Tests  pfomsea  fo^ 
4eiectukg  th^  Presence  qf  ^J^rsenk.    By  K.  Pj^illips^  .HlSu  8lc, 

*  Sd  nitich  has  at  various  times  been  oiTered  to  the  ]()(iblic  ^6ii 
tlf^'  i^ubjedt  of  ascertaihing  the  presence  of  arsenic,  whetheir 
taken  from  the  stomachs,  or  mixed  with  the  food  of  thbs'e  wh6' 
have  fallen  victims  to  its  poisonous  agei^cy,  that  some  apology 
m^y  seem,  requisite  for  resuming  the  subject,  more  especially  a$ 
it  *hk6  lately  ISe^n  trcfated  of  id  so  aWe  a  manner  bjr  Df .  'Pailsf/iii 
hii' work  od  MedicalJurisprudence,  My  object  on  tht  preserit 
66cas16n  \h  hot  td  offer  any  new  test  foir  arsidnlc :  what  1  proptSBfe 
is^  to  modify  som^  of  the  ^lethods  oif  u4inep  the  nieans  already 
kjioWiPt,  and  to  simplify  their  applicatioiU    T  shall  hot  ekitbt  into 

any  history  of  the  V^odd  tfie^nb  MrhiehhaVebeeti  l^fo^dtTetf,  %ift 


-  ~*^ 


1^)        Testifor  d^kMk^hi  tMiin^if  Ar$emc.  SP 

m  ieiricf ^Viz.  tbe  fedtHitton  6t  the  a? c^nidfis  a'6id  td  *M  tlHitfliBid 
KtatclVtl^e  use  of  ilulphutet4;ed  hydrogen;  sulphat^  'tftiioffdr ; 

$4  pUrate  of  silver;    and  t  hope   to  be  tible  :te  de^^c^iili^ 
e  Gtde  apparat'ttst^dtiii^^d  in  sdclk  k  manftel*  as-  tt>  i^ttU}V0 

,7t  as  jusuy.  observed  by  Dr.  P'^rls  (JaHetpriKlen<5@i;  td.ii  pJ 
S^2j^  ^at^'^  the  deiection  of  the  preaedce  of  ^rsemc  aimidst  a; 
cbrnpUcatc^d  mass  oi^  alimentary  matter  hair  lone  been  a  proUenif 
oiiiuerest  and  difBcuIty/'  because  '^  colouced  nuidd  are  eafiiiUe 
<^ot>8'cunxi^  and  changing^  and  even  altogether  preventing  thd 
atsenical  indications/*  Dn  t^aris  then  adverts  to  the  propoiial 
of  M-  Orfik  to  destroy  or  modify  the  colouring  mattelf  by  meanii 
6f  chlorine;  this  method  is  justly  stated  to  be  liaUe  to.  great 
difl^ciiKies  in  its  application^  and.froni  sources  ;too  obvious  td 
recj^uire' notice.  Dr.  Paris^  therefore,  advises  ihat  a  solatibn  of 
ibiiiaoniiiret  of  silver  should  be  added  to  the  fliud  to  preoij^itatif 
ihdlsctiminately  all  bodies  which  it  may  be,  capable  of  so  afiecti 
itg;  and  then  subjecting  the  precipifate  to  the  action  of  blacl( 
fiuxiu  a  glass  tube  for  the  purpose  of  sublimiiig  the  arsenifi 
in  its  metallic  state. 

On  considering  this  part  of  the  subject,  it  appeared  to  me  that 
aaimal  charcoal  (ivory-black)  might  be  advantagepusly  employed 
for  the  purpose  of  destroying  the  colouring  matter.  I  there* 
forej  xnixeq  some  of  it  with  a  coloured  solution  of  arsenlotis 
zfSif  viz.  tlie  liquor  arsenicalis  of  the  Londo^i  Phai^acopceia* 
Ifouod  that  the  colouring  matter  was  so  coppletely  destroyed 
in  a  few  minutesi  that  the  test  of  nitrate  of  silver,  or  jany  otner, 
ought  be  readily  applied.  I  repeated  this  ei^^eriment  with  port 
wine,  gcavy  soup,  and  a  strong  infusion  of  onions  *^  and  suc- 
ceeded in  these  cases  in  procuring  a  solution  sufficiently  co* 
lourlessfor  the  application  of  the  most  deUcate tests.  \lt  might 
be  supposed  thatthe  phe8|^oric  acid  whioR  the  animalk^harcoal 
contains  might  have  some  share  in  thejp^duction  ^f  tnb  yellow 
precipitate  with  silver ;  I  found,  however,  that  water  or  wine 
wtieh  was  merely  digested  on.  the  iitimal. cbardoali  prodaied 
noeflTect  with  the  nitrate  of  silvery  excepting.a  slight  pfecijptata 
olT  ohlbtidit ;  and  to  prevent  this,'  ihe  ivory^black  sbomd  .be 
washed  on  k  illter  with  boiling  distUied  water,  till  the  fluid  ruti^ 
niog  through  ceases  to  be  affected  by  nitrate  of  silver.  If^howr 
eyeri  the  ivory*black  is  of  good  quaUty,  this  precautica:^  js  nut 
Hei^ssary*  '     .  .  '       .    ,  ,.i;., 

'     '  *.  Of  Sulphuretted  Hydrogen,  i 

Sopjpoeing  the  substance  suspected  to  contain .  araeniona  aoid^ 
tQ  lutte  been  boiled  in  distilled  water  without  any  aUi:a)i|  an4 
dej^ived  of  its  colouring  matter  as  now  described,  the  test  to 

'^  fturtiwtaly  oiei^oii  kMoa  of  oaiohs,  becmiw  mudi  stress  Iiat  been  liifd 
<b  WBMgaStjwbUk  Hi  yOUm  ocMttioKf  boaaiatu  lliikunedlMtyiiModbtt^^  ^^ 
(9iifi*lBiarcalto9iie^Kt4jJvik^^  «^ 


3K  .        A:Mr.MU]PMUyififmtie  ^jfi 

whkh  it  may  U  lint  be  aubjected  is  a  solution  of  sulphuretted 
kjdrogea  gas  in  wkten  This  ib  to  be  preferred  to  any  coloured 
flilid  containing  sulphuretted  hydrogen,  such  as  the  hydrosul- 
plllirel^  or^  peimaps  more  properly,  bydtoguretted  sulpnuret  of 
ammonia;  tot  this  fluid  possesses  the  colour  when  diluted, 
which  we  expect  to  produce  by  the  action  of  sulphuretted 
bydW^gan  iip<m  ais^uoas  acid;  The  method  of  prepasiiig  this 
Aohition  :of  the  gas  is  perfectly  simple.  Put  into  an  oil  flask 
about  two  ounces  of  muriatic,  acid  undiluted  with  water,  and  an 
ounce  and  a  half  of  powdered  sulphuret  of  antimony ;  fit  a  cork 
to  the  flaski  and  pass  through  it  the  shorter  leg  of  a  smaii  hdlow 
glass  t|ibe  twioe  bent  at  right  angles^  pass  the  longer  leg  of  die 
tube  iptPi  a  vial  contaimng  distilled  water,  and  then  by  the  heat 
of  a  spiiitJamp  applied  to  the  flasks  sulphuretted  hy<»rogen  gw 
will  be  leadily  procured,  and  though  much  of  it  will  escape,  yet 
a  siiffi^nt  qumrtity  will  be  dissolved  by  the  water.  If  distilled 
watei;  caaiM>t  be  procured,  then  rain  water  may  be  used,  or  if 
t^tbe.not  at  the  moment  obtainable,  water,  which  has  beei| 
Veiled  and  becfome  clear^  must  be  substituted.  The  aanemd  cut 
1^11  sufficiently  explain  this  apparatus. 
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If  a  glass  tube  is  not  at  hand ,  one  may  be  readily  ibraied  .  oi 
tin  plate  .soldered.  I  have  employed  one  for  jthe  purpose  gf 
trying  the  experiment,  which  was. made  in  about  ^n  hour;  tibie 
shorter  leg  may  be  about  two  inches  and  a  half  to  three  inches 
jong ;  the  intermediate  space,  and  the  longer  leg,  eachsii^ipchef^ 
•in length;  the  diameter  may  be  about  one- fourth  of  an  ii^pl^; 
this  passed  through  the  cork,  and  used  instead  of  the  fl^s  .90^, 
answers  the  purpose  perfeptly,  notwithstanding  tne  tin  is. 
slightly  acted  upon  by  the  gas  during  its  passage,  and  by  the 
Monition  in  which  it  is  immersed.  .  \  . 

.  To  this  solution,  clear  and  colourless,  add^  in  a  wine  g^as9,<  or 
a  vial,  some  of  the  suspected  fluid ;  if  it  contain  arseniops  apid*- 
a  yel|ow-cdo^red  fluid  will  be  produced,,  and^  after  the  lapse  of 
%ome  hours,  a  yellow  precipitate  will  fall  down.  It  has1i>een 
objected  to  tl^s  test,. that  antimony  prodiices  a  similar  appear- 


tSSMJ        TesUfor  detectim  the  t^mefiC$  of  Arsenic.         ,     ^ 
Mi^,  mere  are  tb«i^, di^kiing^A  ift.ibe,  «fn«t^».mt|9MW)  flii» 

:     ;  ^ulpSateofCm^^ v    ;     .c, 

/!  *Afa«ttkniB  ftdidfifDdiioes'ho  effird  t}p<))[ir%iSf^utiofi'of  Mdj^iEd^ 
Af  4ieteev^  but  witH^he  assiBtoiMie  of  an  dki^y  a  gte^n 'pr&<^iipi«i 
lltt  or  •BTtenite  of  oop^r  is  readily  produced;'  It  has' been 
Mjoctedto  Ilifi3<te«k>  that  ^aihHaciems  apibearaneeis  ph)tfa^^^iF 
llM«idb|te6ed«oluti6a  be  of  a^dlowoolburf  bit  for  this  tniel 
iMiye  fldbceady  prbvided;  "  Ifthe  sutebt^ite  df  copper  be  Mitytrrei 
Oiwiiigto  liie^r«Beiice  of  perdxide^or  in^n^  a  greenifth  jpiSftbipitatd 
m^  tti^o  l>e  obtamed  hf  aimply  adchng  Mtaril  ta  the  isoltftioil;: 
Tbfiteetmay  be  employed  in  tvm  "Walyd ;  m^,  add  a  few^fc^tr  Mf 
ta  Idkilijte  8ofaitk)ti,aa  potash 'or  itt^zsN^aibonate  t<y  th^  tMmetJi 
ed«oIittion,  and  when-mixed  poartheminto  the  dilute  6fi^bj[^ 
(HMfw  If«i*^toasactdbe  present,  ^  green  precipitate  willlx^'lbi^ 
td;  *Hi^^<i)Ms>^  ^  ft  tttodeoftemoviiig'anyambfguit^  ithi^iH/ffjIf 
does  not  escape  my  recolleetton,  \^h^  not  h^tn  |>tevioudy  hbticeif^ 
To  be  eertsdn  that  the  sulphate  of  copper  contains  no  peroxide 
of  iron,  add  first  to  the  solution  some  potash ;  if  p^i  aline  blue 
preelpitate  will  be  obtained ;  to  this  add  the  suspeeted  solution ; 
and  if  arsenious  acid  be  present,  then  it  will  coifvert  the  blue 
precipitate  to  a  green  one. 

Niimte  of  SUvef. 

To  c<mfirm  tbe  fesulta  tdiiaiaed  by  siitphittieltediuplbK>gen  and' 
wd^hatei  of  .cojppert  nitrate  of  silrer  is  a  test  whidk  mdjv  be  very 
usefully  etpaf^oyed*    The  first  method  is  siotttily  to  jaddl  the  ^s-^ 
pected  eolntioB  to  one  of  nitrate  of  nlrer,  wbicl^  shouli  be  ]ire«> 
pared  either  from  tbe  crysteUtzed  or  fused  nitrate  (lunar  iaustic), 
in  order  ihat  ^  excess  of  acid  may  be  avoided.    After  tbe 
suspected  .acrfutiofi  has  been  imxed  with^4bai  of  eilfer^  drop  m 
a  so^tton  of  ^ammoota  or  of  potash,  ]u|uorummonJS9||  or  liiwor 
potaeeios  of  th^  London  Pharmacopoeia;  if  arsenious  a^id  boL 
pr^ent^  i^  'bri^t^yeUdie  precipirtafie  of  arsenite  of  silver  w^^  ba 
fb^edy  %h^h  is  rel^dily  dissolved  by  es^cess  either  of  amei^nia 
or'ijutiAc  acid;  so  jthtt  supposing  too  much  .amiuonia  to  have 
he^  ediplOy^4i  nitrte  acid  will  restore  the  jpreci|)itate.    Potash 
do^s  *^iot  possesjfi  the  inconvenience  of  ammonia  in  redissolvii^'^ 
this  UiMtole  ot  silver  formed :  but  there  is  one  inbonveuience/ 
ajH^di^g"  the  *  use  of  silver ;  the  animal  fluids  all*  contain  >  mnV . 
iMtao^uAfi ;  afiKi,  therefore,  the  Bidd  contents  of  the  stoieac^ 
wtti  probaUy  jpve  %  white  precipitate  of  chloiide  of  silver  when 
a^xed  with  the  aiirtite.    If^  however,'  the  presence  of  arBeoic^ 
lieti  be(Mi  detensimed  by  ,the  ;use'  of  the  precediQg  .test's^  Ihen^ 
tiiie  ^bridepKl  arswHe  of  silvenaauet  be  precSpits^ted  tog^er, 
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mA  thie  tduittiie)  ftfler  being  dried,  must  be  stzfajeoted  to  iiie 
xnetaUkiogprocess,  to  be  described  presently.  '     '  • 

•  Nitrate  of  silver  is- liable  to  ombimilyy  and  on  this  n^li^tctJs 
cannot  do  better  than  quote  what  Dn  raris  has  stated  ifl^.tba- 
work  already  alluded  to>  toI.  ii.  p.  241. 

<<  The  alkaline  phosphates  are  found  to  produce  ^Mrecipili^^es 
with  silver,  analogous  in  colour  and  appearance  to  the  aneiuteb 
of  silver.  This  constituted  one  of  the  principal  points  in  4Imi 
evidence  for  the  defence,  on  the  trial  of  Donnall  for  the  mi«der« 
of  Mrs.  Downing;  and  it  must  be  adoutted  as  a  valid  ol^^otioo^ 
if  the  experiment  be  performed  in  the  manner  just  stated ;  bat 
there  are  other  reagents  which  will  immediately  distinguish  thes^ 
bodies,  as  we  shall  presently  have  occasion  to  state,  |iiid»r<]tiii9» 
history  of  the  ammoniuret  of  silver,  as  a  test  iot  arsenic,  t  Tfa4 
author  has  also  shown,  that  there  is  a  mode  of  so  modifying  ih^ 
application  of  the  present  test,  that  no  error  or  doubt  can  mnm 
in  the  use  of  it,  from  the  presence  of  any  phosphoric  sait»  Tbift 
method  consists  in  conducting  the  trial  on  writing  paper,  inst^aoi 
of  in  glasses ;  thus— *drop  the  suspected  fluid  on.a  piece  of  white 

{taper,  making  vrith  it  ^  broad  hue ;  along  (this  Ithe  UiStiidL  o| 
unair  caustic  is  to  be  slowly  drawn  several:  tinaes'  aoccessividy^ 
when  a  streak  is  produced  of  a  colour  resembling  that  knQi?fn«  by; 
the  name  of  Indian  yellow ;  and  this  is  equally  produced*  \lj  th^ 
presence  of  arsenic,  and  that  of  an  alkalme  phosphaite,  butvtbd 
one  from  the  former  is  rough,  curdy,  and  flocculent,  as  if  effect*' 
ed  by  a  crayon,  that  from  the  latter  is  homogeneous  and  uniform, 
resembUng  a  water«colour  laid  sinoothly  on  with  a  brush ;  buta 
more  important  and  distinctive  peculiarity  soon  succeeds,  for' in 
less  than  two  'minutes  the  phosphoric  yellow  fades  into « 'Sad 
green,  and  becomes)  gradually  darker,  and  ultimailely  quiH' 
black;  while,  on  the  othethand,  the  as^enical yellow x^lhains 
uemianent,  or  nearly  so,  for  soole  time,  when  it  becomes  browAi 
In^performin^  this  eaqieriment,  the  sunshine  should  be  Avoided) 
ov  the  transitions  of  colour  will  take  place  too  rapidly.  It  would 
be  also  prudent  for  the  inexperienced  operator  to  peirorm  a  simi«- 
lar  experiment  on  a  fluid  known  to  contain  •  arsenic,  and  oa 
anodier  with  a  phosphoric  salt,  as  a  standard  of  conuparisoib"  • 
.  The  ambiguity  arising  from  the  use  of  nitrate  o?  silver  has 
also  been  most  satisfiictorily  obviated  by  Mr.  Southson.  {Anmah 
i^*  Philosopbj/f  Aug.  1832).  This  method  consists  in  cottvevtiB|^ 
tiie  arsenious  into  arsenic  acid,  or  rather  into  'araeniate  '  to^ 
potash;  and  Mr.  S«  observes,  ^*  that  a  drop  of  %  solution  of 
oxide  of  arsenic  in  water,  which  at  a  heat  of  54*fiP  <>f  Fabv.  o6a<' 
tains  not  above  1-^th  -of  oxide  oC  arsenic,  put^tQ  nitrate  tf 
potash  in  the  platina  spoon  and  fused,  afibrd»  a  considenablfe 
quantity  of  arseniate  of  silver.  Hence  when  'no  solid  particle  df 
oxide  of  arsenic  can  be  obtained,  the  presence  of  it  may  be 
established  by  infusing  in  water  the  matters  contained  id  ft/*^ 
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Infctettd  bf  tDnnA'a  pfetkaffpoov^  a  g^am^ute^^or  thebotiyomiof  «a 
oil  flask^  may  be  eiilpl03Fear;;  into  eitbero£.tba6ey  pot  adiUk  o{ 
^aimpecltifeBohiticm,  am  which  ha«ethiUtcdaadiealicmaof4l^. 
frttiowD^i'ctfi arsenic  b^  otbef  teals;  then  drofi  in  a  aiaali  ofyataL 
of  iiitre>  emporate  the  soluition  to  drynessTbymeanf  of  ^a  sf^iiifv 
laalpv^iuiid^eEiiaidb  heat  it  strongly  m  the  same  Way,  Add  a 
Mde^flUatittddwatrnpta  the  randwinii  diasolye  ii^  and  tbm.  add 
Bilf&te  ofi'Biker;  if:.the  aolutioa  befoieliftatiiig.eQDtain€d  arse^ 
imHm^BtiAfnt  wUl  nowi  contahi  arsemnte  oC^pbtaah,  which  tvtilL 
gtfn»'a'4btfick  ved  precipitate  witlutbe  nit^cate  of  sitlrer^  and  with^ 
oat^the intervention  ol^any'dlkali.  Finin  repefUed.tnals^  I  ponn 
^det  therconfinuatofy  eyidence  afforded  by  this  esperifoentaa 
aaiooatiafg  ahtost  to<  demoostrationi  This  experimeat  is  treoit 
i^kd  shoflerf  and.mxt  less  conclasiyey  by  employing  the  aoe** 
nioua  'acid  and  nkre-bothoia  the  state  of  powder  4  bota&4l« 
fenner^g  tio4  always  .proourable  after  .ftttal  eifdets  haye  been 
pfbducedbyit^*!  hanre  nentionedjthe.solittioii  as.aifiording  ycry 
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liahaU' now  mention  the  method  of  confirming  Uie.preyioua 
tepM^efits/iUy  reducing  the  arsanious  acid  todts  metalbc.Btate* 
If  wa^quaaikyof  arsenioue  acid  prociiriA)le  be  very  GBfuaHf  ihra 
H^isipropei^io  dissdnre:  thewhole  of  it  indistiUed  watet,  and  the 
^iyc5f{ntatea  whichi.are  obtained  by.  the  actionr  of  the  vatioiia 
mUgents^aboiikdi  be  coUecited  and  .snbmittecl  to  the  imotailising 
pfeMes£i;  bot^if  theiqtantity  of  larseniqus.  acid  'be.  so  Inrget  that  a 
mr^gnanto^'or  not  leas  than  one  giain^canbe  spared  .for  metaVi^ 
latim,  then  the  precipitates  may  be  rejectedy  aad  much  trouble 
wiH'be^amLr  -i 

* '  isTlris  {process  t  iS'  Ihus  raooduaended  >  to  be*  perforaiedi  by  Ar. 
BsnSy  itt  kta'woric  beforeoHuded  to^  vcd^ii.  p. 233 j-* 

.^^  ilfir>ti;povtibn'of  the  suspected  substance  in  powder,  with 
timeatfmeedts^wln^  of  black  Attx;"*^  put  the sniatwre  into  a.thio 
pelfs' tobe^isiiMliei^t'incbes  in  lengthy  and  a^quafterof  aninah 
w^Mamfeter^iand  winch  is  (hermetidaUy  sealed  atoneiend.-.  Should 
any^ tlie  powden<adhem  to  tbe  sides. of  the.tiibe>.  it  must  he 
Mnr^ttUyt  brushed  offiwidi  a  feather^  soihat  the  inneifurfiuce.af 
its  uppefipputmayibe  perfeotlyi. clean  andidry*  .  The  cioMdiend 
■4l6ttotlibe^(by> mrayi of:seoBrity,  maybe  thftnly  ooated  %ijth  amix.^ 
tam^W  ^pipiMdbDf  and.,  sand^  iisft  this  epemtionis  not  ahsoiutely 
vtotasiiiry*  '%eit«fienoexts«uEty  of  tne  .tdbejisio  be  iloosel^ 
ykigKed'iwitlicafipiece  tof  paper;  The  eoated  end 'must  now.  bSb 
UnbiKiiflM't^  the  aotioniof  hbat,  by  phucing^it  in  a  chaffing  tlish 
utreMmi  oaedsyifbt  ten  minutes^  or  a  qusvter  of  an  hour ;  when, 
if  olM'iMppositioa.iiei^eetia^  the  nttture  of  ithefSUbstoncoijMis 
1)^ett*betaeot/>mataliG  aoraenm/will  sublime^  aad  he.  found  limiig 
tiie'uppsr  pfurt'of  the  tube  wilh  a  brilliant  metalik;  crusti  -  T))e 

u  Tt^^FlttHffL?'"!  ^  *^f^  coDsa&t  of  charcoal  ia  a  state  of  extreopely  miniUe 
dWinoQ,a&l  me  su&arboaate  ofpotash.  It  is  prepared  hy'aeffagrating,  irt  a'trucible, 
twopvts  of  sttpettaitrate  of  potssh  with  one  part  of  mti»t&  of  potash. 

D  2 
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S'  ift  tah^f  wkea  cold^  may  be  Bopamied  fiota  it«  Mikd  ^\kf 
ttOlioA  o£a  fiLe>  which  «iU  enable  iia  to  oollfat.«ai  ^Mm90 
Iha  iMtoMiio  jwiMBimte>  >  ■  if  a  pertaon  of  thia  bilUiaiit  mattffftbn 
laid,  on  heated  ifoa^  ilb  wdH'  indicate  its  natani  hf  axhating  m 
daiuie  fanieBf  liavingia  powerfol  smell  of  glurUa* .  Another- pM*"/ 
tton  should  be  reserved  for  futuse  axperinueats.  .  t 

^^  ThM  method  of  detecting  the  presenee  of  i«&enioiMi  aeidjhM 
been  considered  the  most  decisire^  and  indeed  the  only  unex« 
(i^ptionaUe  oae^  but  of  timwe^shi^  apeak  hereafter;  at  present 
we  have  only  toobserve^  that  it  is  very  far  firoai'  bein^  a  tninate 
test)  for  Dr.  Bostock  confesses  that  where  less  than  three* 
fourths,  of  a  grain  weie  nsed>  he  could  not  say  that  the  metallic 
emst  was  clearly  perceptible;  and  Dr.  Blax^  appease  to  have 
eoneidered  that  one  grain  was  the  smallest  quantity  which  coaU 
be  distinotly  reoegaised  by  such  a  process/' 

This  oiethod  is  iknqaestionably  exioeUeBt,'  bat  I  have  fonnd 
that  the  metallization  may  be  vetfy  «oni^nielitly  elffl^etedby 
means  of  a  spirit-lamp.    Indeed  it  may  possibly  happen  that  a 

Elass  tDube,  such  as  is  requisite  for  the  above  process,  cannot 
e  procured  at  the  moment  in  which  it  may  be  wanted ;  a 
spintrlamp  may  siso  be  wanting*     I  have  adopited  tha  &>1^ 
lowma'  {dan :  let  a  piece  of  tin  jSate^  aboat  ad  inch  long#  b# 
eoileif  up  into  a  cylmder  of  about  3«8ths  of  an  inch  in  diametar> 
and  if  theedfles  be  weU  hammered,  it  is  not  necessary  to  use 
solder.    Perforate  a  cork  previously  fitted  to  a  vial^  aad  pait  a 
4»otton  wick  through  the  snort  tin  tabe»  and  the  tnbe  •  thrS^ii^ 
the  cork,  the  lamp  is  now  complete,  ajkd  will  afford  a  .sitrwK 
flame,  tsiking  care  of  course  not  to  prevent  the  rise  of  the  epkit 
by  fitting  the  •  fw|rk  too  closely «    Instead  of  a.  tesitabe  ahpiit  six 
inches  in  length, .  which  however  is  eertaimy  ilsuah  to  be  j^nefof- 
red,  I  have  employed^  with  die  precautiokis.  copied  firom  2>r« 
Paris,  a  common  draught  vial ;  those  best  adapted  for  1^  pvft^ 
pose  are  celled  ttm  drachm  vials,  for  they  are  leng  in  proportion 
to  their  diameter*    In  using  these  vials,  the  shspeoted  wMiier 
and  black  fiiKS  must  not  reach  the  bottom  of  the  vial^  for,  OR 
account  of  ito  thickness,  it  will  readily- break  on  the  ^pf^iaatiop 
of' heat.    The  vial,  therefore^  .must  be   heated   lattndl^^i  tlNs 
•aiaenic  will'  readily  sublime,  and  will,  after  the  ,vial  has  b^W 
divided  by  a  filey  if  beated  in  the  amritJamp,  g^vaout.;tha  YmJlh 
known  wiaeeous  smelL;   ladeedii^^the  quantity  oit.arsailiflUB 
acid  be  lavffe^  the  smeU  which  the  volatilised  metalthffcNPds  mi^r 
be  resorted  to  in  Confirmatiioa  of  otherevideace);  batiitiijtel.b^ 
cbtferved^  tbat  it  most  be  mixed>  with  chaoooal^  or  eoiM  Mth* 
stance  whioh  reduoes  it  to  the  metallio  state,  for  araeaious  jacid> 
though  volatitiB^  by  heat>  and  exhibiting  wUte^fomea^  daaa*  JUit 
give  any  smell.  .■.,-.         :i 

J  have  now  concluded  the.  sketch  which  I  proposed  givioff, 
and,  if  I  uustake  not,  the  use.  of  animal  charcoal  in, the  m6m 
described,  will  afibrd.  some  facilities.  I  hope  also  that  I  JhaTi^, 
in  some  degree,  strengthened J;he  evidence'  which  is  aiForded  by 
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mfliQff  Bvltthale  of  eopptr^  and  cendered  the  {uroeeai  of  raetilBia- 
tiw  m«  wffioiiii  by  ufttng  oomaon  iiialnimMitt^  and:  audi  as  am 
wklim'  tbe  jmcb  of  every  piaetitiooer,  or  raadily  procuidble  byr 
binw  la  conolttdingy  I  beg  to  refer  iba  reader  to  tbo  wrork  (h» 
Medical  Jariaprudence,  to  mioh  I  have  been  ao  largely  indebteci^ 
as  one  which  will  afibvd  him  flBuob  and  mioato  infonnalioii;  on  a 
aa^eet  of  acme  diffieulby,  and  of  great  la^ioitaBca. 


Articlib  Vlllt 

C9rrectiom  m  JUghi  Auension  ^37  Star^  qf  tbs  Greenmch 
,  Catahgmf  tog^hur  wiih  an  Inqwry  hiw^  far  it  leauM  ie  adm* 

sable  that  thtVaily  Correcfiom ia  JLA  and Nar^  PtAmtJiUtn 
.  ance  afthe4Q  Zera  Star^  should  be  oampmkd  Annually  ai  tha, 

Fsibhc  £xpemse»    By  Jamea  Souths  FIvlS.  .  i 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

HAviNO'foraome  years  principalfy  devoted  myself  to  the  ptnN 
aaitiof  practiced  astronomy,  1  have  seen  with  aracb  regret  tile 
vsiioaa  difficulties  which  the  private  obaetver  has  to  contend 
with;  baviog  alsoseverely  felt  some  of  themi  I  have  endeavoured 
OGca^ioMUy  to  dimiDish  tliem  for  otheia :  kaowmg  also  that 
aqme  of  these  anxiliaties;  have  been  used  in  the  most  imporfsml 
obaet^toriea  m  the  cotaitryy  and  that  to  aoaoe  private  indivi*^ 
doatu  tAiay  hftve  proved  welcome,  in  the  absence  of  others  hav-^ 
ing  stroager  claims  to  con&dance,  I  am  induced' to  publish  the^ 
oortao^ions  in  right*  ascension  of  the  37  stars  of  the  Greenwich 
catalogue^  for  every  day  of  the  year  1834. 

I 'had  indulged  a  hope  (as  a  reference  to  this  journal  two 
yeafsaipo  wiU  prove)  that  the  daily  corrections  not  only  in  Riffhtl 
AaconsioB)  ba(  tdsoin  Nordi  Polar  distanoe,  not  only  of  the  87; 
b«t  of  the  46  Zero  stars,  would  long  since  have  made  their 
appoarftqoo,  aader  the  sanction  of  a  Society  instituted  expressly 
foe  th^  purpose  of  promoting  astronomical  science.  As,  how 
every  these  hopes  are  not  iXAlised,  owing  probably  to  the  little 
w«ust  which  most  of  its  leading  members  have  of  such  a  publica« 
lioiiy  i^  looay  be  worth  wliile  to  see  whether  a  case  cannot  be 
niadeottt  auflSiciently  strong,  to  justify  government  in  having 
such  confections  computed,  at  the  pubne  etspence. 

Our4nqaify  will  then  be  divided  into  three  parts ;  first,  what 
mM  be  iue  jirobabU  benefits  resulting  from  such  a  pt$blieati<m  : 
aeoondlgr,  what  the  expenoe  ^f  procuring  it ;  and  iasUy,  howfm 
the  former  is  equivalent  to  the  latter.  In  doing  this  it  will  be^ 
nisoessary  to  enter  somewhat  minutely  into  the  matter,  as  th^re 
aio<  maiiyi  individa^,  although  perfectly  conversant  with  the 
pciDd{dea  of  astronomy^  who  have  httle  idea  of  the  routine  of 
observatory  basioess^ 
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-The  fKOviBeetCKf  the  praelioal  astmnom^r  ib  to  deteijmme  the 
appttrant •  ^aee  of  «ll'«ideteal  bodies  ,wbicb  com^.witlkta  die 
reach' ^  fan  iimtnimeiitfty  add  to  obserTersuch  pbeoQmeaa  m 
from  time  to  time  pveseat  themsebres ;  in  the  present  inetanoeif 
we  Shalt  cotifine  otmelTes  to  the  {bnoer*  .  It  ia  sqarcely  mcea- 
aaiy  to  mentioD,  that  by  the  place  of  any  body  in  the  sidejceal 
heavens  is  undarstood  its  fight  aseensioQ  and  north  polac  d^t- 
anoe ;  eaeh  is  determined  generally  at  the  moment  in  which  the 
object  passes  the  imeridian  of:  the  observer^  by  the  fdd  of  instru*- 
ments  fixed  in  its  plane ;  the  transit  instrument  (wit^ .  its 
appendase,  the  clock)  giving  the  formOTi  while  the  quadrant  or 
circle  indicate  the  latter. 

Btit  by  the  successive  labours  of  Bradley>  Maskelyne^  and 
Pond;  the  places  of  46  stars  have  been  determined  witbei^ireme 
accuracy y  these*  we  consider  as  Zero  points  when  we  would 
assigtt  to  any  oelestial  body^  its  right  ascension  or  i^orth  i^sr 
distance.    Accordingly  the  business  of  the  practical  astronomer 
among  us,  as  far  as  Yight  ascensions  are^ooacerpedi  is^to  secure 
the  meridian  passage  of  each  of  these  stars^  or  as  many  of  them 
as^88lble>  and  sdso  of  as  many  other  stars,  planets,  or  comejts, 
as  opportunity  will  aUow ;  ^he  then  finds,  the* enror  of  his  lOlock 
by  each  Zero  star,  at  the  time  (of:  observation,  thence  dedueuls  its 
ttkeau'  error  at  a  oorrespondingr  time;  he  next  determines,  ti^ 
eldck's  daily  rale  by  eomparisons  with,  previous  observatK>ns,of 
the  same  stars;  and  hmice  oblaiiiai  a  mean  rajte,-   With  these 
materials  he  is  now  prepared,*by  Ithtfaid  of  aliltfooalculationito 
apply  the  clock's  error  to  each  observed  transit,  and  is  thus  tor- 
mshed  with  the  observed^  right  ascensieii  of  eaehaideisealobje^^t 
at  the  tiftaLeof  its  passing  the  merMbanofhis  observatory^ 

Of  all  these  calculations,  however/that  whereby  ihe  arrives  at 
the  error  of  his  clock  is  by  far  the'.most  troublesome ;  lor  before 
he  can  find  its  error  by  -a  single  star,  he  must  apply  fsocrec^ions 
to  the  stbr^^mean  right  ascension^  brought  up  to  /the  1st  of  Jan. 
of  the  current  year ;  andi  these  he  must  seek  oy*  reference  tb  the 
17th  and  18th  tables  ef  Dr.  Maskelynefs ;:  the  first  of  whibh 
gives  him  the  sum' of  the  eorrec^ieos  for  aberration,  precession, 
and  solar  inequality  of  precession.  *   Nine  times  oat  of  teoL  bow- 
ever>  he  has  to  find  the  equation  by  proportional*  calculation, 
and  when  gotten,  it  is  sometimes 'positive,  sometimos  negative. ' 
Having  proceeded  thus  far, « he  rsfersi  to  Ahe  Kautical  'AhnaAac 
for  the  place  of  the  moon's,  node,  and  consults  Table  18,  which 
affords  nim,  rarely  without  calculation,  the  correction  for  lunar 
Qimtatipn ;  again  som^etimes  a  positive,  sometimes  a  n^^t^  t|uan- 
tity :  jbe  no^  applies  one  correction  to  the  oth^r^  aftio  pit>(nfres  a 
result  which,  added  to  or  subtracted  firom  the  stars  meai^'ri^t 
ascension,  affords  him  the  star's  appstrerit  right  ascensioh  at  the 
time  required ;  and  which  compared  with  the  obserVed'trahisit, 
presents  him  with  the  clock's  error,  by  that  particu^r  star. 
Thus  has  he  to  hunt  out  correotions  for  every  one  otthe  36  stars 
before  be  can  convert  its  observation  to  any  useful  purpose  ^  and 
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I  knoiy  by  exj>eriencei  that  less  than  three  minutes  wiH  not  snf- 
fiqs  to  pro<^ui^  with  care,  the  correction  in  right  ascension  fbr 
eadiisl&r':  and  he  mnstllare  little  es^ertencse,  orkss  candour, 
vv^o' #in  ndt  acknowledge  that.  With  all  hia  ciceumi^ectiQD,  ^e 
has  BOl  occasionally  taken  ont  a  fidse  quantity  from  a  wrong 
coldttth,  or'  applied  one  correction  to  the  other  with  a  wrong 
si^» 

Bat  it  may  be  said,  a  reference  to  preceding  observations  will 
immediately  detect  the  error:  not  so  perhaps  ;  many  days  may 
hate,  elapsed  since  a  transit  of  the  same  stur  may  have  been 
observed ;  or  ft  may  be  urged,  that  the  amount  of  error,  should 
it  esl6iBipe  unnoticed,  will  be  such  as  not  materially  to  inva^dute 
the  result.  Now  as  far  as  small  instruments,  such  as  are  usually 
stuck  out  of  a  window,  are  concerned,  I  will  concede  the  point, 
fbr  with  these,  an  erroneous  computation,  amounting  to  two  or 
thre^-tenths  of  a  second,  may  really  do  no  harm ;  but  where  an 
instrument  is  used,  adequate  under  favourable  circumstances,  to 
itsai^i  to  any  star  south  of  our  zenith,  its  right  ascension  by  a 
sin^i^  observation,  accurate  to  the  largest  of  these  quantities,  an 
error  in  die  calculation  of  the  correction  becomes  extremely 
inhirious ;  for  it  mav  so  far  vitiate  others,  as  to  require  many 
aad^ional  observations  to  invalidate  its  force*  We  shall  then, 
j»^hap8,  be  told,  reject  it  when  reduced  to  the  1st  day  of  the 
y^r ;« thts'inay  certainly  be  done,  but!  hold  it  a  bad  principle 
'tadifidard  any  observation,  unless  posted  as  bad  at  the  time  of 
etAtnn^''ilt  in  the  rough  journal;  it  leads  to  temptation,  which 
*  ought  m  Umnt  to  be  checked.^  Obaervatiofis,  be  it  never  for- 
'  g^tlltty  aie'  not  less  entitled  to  oor  confidence  because  they  are 
^  tiof  alwuya  uniform ;  and  were  I  asked  why  the  observations 
made  at  oUrRoyid  Observatory  have  acquired  the  inflttence  they 
-  hat^- lifter  Europe^  I  should  reply^  not  only  because  its  instru- 
knbnis^  ak'e  superior,  but  because  every  observation,,  good,  bad, 
tttidindiffepekkt^  which  has  been  entered  in  the  Cfhsecvatory 
J6umal,  had  been  'honestly  recorded  in  the  printed  copies. 

The  remaining  process  of  computing  is  extremely  simple. 
When,  however, 50  or 60  stars  are  observed  dailyi  its  irkjsomeness 
in  ^tirite  sufficient ;  a  circumstance  which  induced  me  some  time 
inticjS'  to  remove  as  mucK  of  the  dradgery  as  could  be  removed, 
by  computing  a  table,  in  which  the  dock's  daily  rate  and  error 
'  M  i(.'tiflrtieiikr  tintie  of  the  day  being  known,  its  corresponding 
'  tnotkt  «my  given  timei  might  be  found  by  inspection. 

'    '*     ''      '  <Tdhe*amcluiedinauriugtt.y 


t  t, 


The  accomfdnjfing  Corrections  ^x^  computed  froni  Dr.  Maske- 

1w(|q's  tables,,  ewept  those  of  the  pole  star,  which  are  derived 

),"  ftom.its.  apMpareiM;  right  ascension,  given  in  the  Nautical  Alma* 

.  imCffbr  18:34.   Foi;  we  pileau  right  ascensions,  1  am  indebted  to 

,  j  tbA  iclnd^epa  of  the  Astronomer  Royal. 

'  "'  '  Imfi^-^lL^ilAni  ge&erany  sdi/iitted  ttiat  smntith^  in  tbe lihape otf  an  Astnaomical 
t^EtoiariiiaititwS  needed,  I  fhaU  pidbHrii  in  tlie  Joiiinal  of  Sdenoe  and  tlie  Arfs  for 
TiMij  m\i\,  ninit  (rfaatiPiii»nki>l  ph<norogn»  aniHiged  in  order  of  toccewion  fot  the 
im  Aice  ndiitfai  of  th0  xeir  1S24. 
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'.  i^v  r,    ,.;,■        .,  ;„■  'AMTtCUK.IX.  ...  .■...'!,.-.'■ 

J)ncru|(nv>Af  A  New  IWifioe/ectnc  ItttttuMtnt,     Bjrthettev.' 
J.lSiiittaliig,  Ffofeslor  of  Ctiemnby  in  the  Viirertitjp  bf 
,  Cvmbridge. 

<r<»  tiic  Editot  of  the  jtNmiA  of  PiWasq^y.) . 

WHt^TBVBft.  coattibotei^b)  conbip  the  d.0Ae  analosy  wjuoh, 
sokgitU.  between  U)e  electricity  exited  by  beat  RncT that,lvf . 
gatvMW  ac^iop,  will,  I  cqaceiwrbe  ecceptaUe  to  those  wfa« 
-take  an  interest  in  this  subject.  For  this  purpose,  I  have  con- 
•tnicted  an  inBtrumeat,  the  deacriptipojif  shicb  you  will  obUge 
me  bv  inserting  in  the  u«^t  tmm\xioi^}t»Atmah  of  PhiUaop^. 
K  exnibits  the  rotation  of  «  wire  roijiid  a  magnet,  and  its  defi- 
«acy  is  such  that  when  excited  by  tbe  thermoelectricity  of  a 
^«ilTer  «w4  J>Iatiiia  wire,.eapl^  of  l-22d  ino^  diameter,  \t  rerofves. 
■^weea  30  and  40  times  in  a  minute ;  if,  instead  of  Uiese  w'ifes,' 
•3,,\iBif.^gii(tuft^  plates  of  l^al^an  inc)!  in  diaqietejr  be  nsfd^itlie 
lOtahon  is  rather  more  rapid. 

I  am,  my  dear  Sir,  very  truly  yours, 

■..,    -,  ...         ,:    '       ■.,...  J.CuilMIMO. 


A  B,  acylindficelmRgnet. 
'■  'a  S  titi  class  tube  ^nt^ffln*  DrthsMy,  bementedoathelqi 

.Bftti^ihiket.-  ■■  "  ■  ■■■  ^\  ■'■-■  ■  '  '  -■-  ■"'  ■■■'  ■-■ 
'  ei^ETj  a  brass' wire  pofeed  ty  a  neMle  p^il  ^atng 
dirough,!,   and. resting  u^  an  agate  cemented  u^on  the 


GQfVU,  phtinapouite  «older^  to  the  wine  C  D  E  P.      t 
K  ]U  a  .cylindrteal  piece  of  wood>  having  a  perfofation  to  adniitf 
the  magoet,  and  a  circulac<igf OjOve  4to«tfamDg  mercury,  in  whiph 
t^foipla  Gf  atod  H  revdye.    ...    '       '  '  ]    ^u^-.ai  U 

ejf^;fL  copper  wire  oasf ipg  thrpagli  the  bottpm  oTl^,l^^wa 
commiinicatine  with  tne  mercury  in  .the  groove.  . '        ur^  n   .-. 
M  O,  cups  filled  with  mercury.  .       •  -    -^  '    ' 

P  N^  wires  passing  ilom  l)^e  posHire  4Um1  ttegatbc  tods  of  the 
exciting  apparatus. 

fb%*  citirretit  frokn  tl^^  positive  pole  P  asceiids'-tlA^a^  l)ie 
m^et  W  I/^esoends  ^bwn'D-O;'  WHi^ittt^ikKef  rhfetavfrffin'Okif 
cbculai*  groove^  and  from  tbenpe  through  the  copper  wire<€j^^ 
intothe  cap  M,  connected  with  the  negative  pole*ny  the  tMVe  SiV: 


*     •    •    »     *    « 


^    y    •    »    »    •  • 


r  *  *,  >  r  •  r.< 


*"»•/•••»•       i» 


r    •    »        '♦ 


'  • .    •  I » ^ '. 
^'  I.  ■ 


On  di<f <iWg  iSa^fr^^e  Jddtei.    fiy  >(W.  l)^m^  and  a^etfeUei^y, 

-'••  ,  »  •  %  t     ^  »«^^»i»T  ,  ««••;        '•'.5..? 


the  following  is'  the'analysiiS*  oFfii^e  cpmpbnpdKrtgtVett'lly' 
these  chemists :  »..-.-.,•, 


« •  •       i  I '  ■• ; .  t  j  V '  ■ 


U_A 


•  II'       •    ii 


r.  •    *. 


I*  i      u 


Qoinina., 
Cinchonia 
Brucia.  •« 
Strychnia 
Veratria . 
Emetin « • 
Morphia. 
Narcotin 
Cafein.  •  • 


Cnbon. 


76-00 
76-97 
76-04 
78-22 
66-76 
64-67 
72-02 
68-88 
46-61 


■4-H 


V 


8-92i 
:6-04 
:4-30' 

>2I. 


Hydvogis. 


6-66 
6-22 
6-62 
6-54 
^8'64 
7-77 
7-01 
6•9^ 


Okygidk. 


1043 
7.79 

11-21 

19^ 
22-95 
14-84 
18-00 
27-14 


MM.  Dumas  and  Pelletier  ctdculatei  that  quinina  is  eonsti^ 
tated  of  /  r  . 

Carbon  .» :  60  or  im.  100  parts  neuly  76*38 

Azote.  •;,.....-.♦.    3  8^72 

Hydrogen ;...v  30  ;  ,h  6-16 

Oxygen v.^ . . .  •  3        -^  [-  9-85 


96 


100K)0 


by  Dr.  Thomson,  Dn  Henry 


•*  •  / 


»  >» 


•■^     -h'.'i:     I  -,:t:  ......       .      •   ,•       -.  ,         •     .  J    .  .        t     ,!«»'. .'lil'i 


•  Ffoui  the  Aii]Mtede€3iiimie«tde  niji^ae,  vol  z<iT.  p.  Idl. 


'Vi.';j';iLt 
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this,  andifWcAMbly.Uw  other  wibMaBew#  m  tadohlbifef,  and 
yi«  «ale«ilwtfid  ratuU  w  rather  i|«M«r  that  obtaistd  by  Mperin^ot. 

'  C&tf>bti. .-.  30  atona  6  x  !20  i^  120  or  ih  100  parts  75-00 
Aaote,...    1      .  w    14  8-76 

Hydrogen.  10  =10  6-25 

Oxygea..     2  8  X    2  =    16  lO-OO 

33  l€0  100K)0 

.  Ip  coiicladu]|^  the  a«th^  obaerva^  that  the  reftults.  of  the 
apf^ysef  of  tha.  Mib^taac^s  in  qnerti^a  are  equivalaqtf  to 

Oukiinia. MOO 6*1 

Cinchonia 100   6-0 

Strychnia 100  \.  4-9 

Narcotin »?••••  100   4*5 

Brucia «<%«>%%  180*  5*0 

Morphia 100........  3-2 

•  V dfatna «  •*«'••'...*•••  100  • ««  3*3' 

Emetin 100  3-1 

Cafein 100  20-0 

^ith  respect  to  the  hst  mentioned  substance,  MM.  Dumaa 
and  Pelletier  ohstri^,  jk^  no  particiilar  memoir  has  as  yet 
appeared  upon  it.  It  was  discoyered  in  1831  by  M.  Robiquet, 
in  Ms  r^seiurches  to  discover  quinina  in  coffise;  The-autfaorH  of 
thilr  paper  (obtained  the  same  principle  about  the  aame  time,  but' 
the  ^drity  is  dil^  to  M.  Robiqiket.  The  properties  of  eafein  are 
started  to  teytbat  it  is  white,  crystalline,  volatde,  andbutalighlly, 
soHibWi  

Thb  fnethod  of  anilyi^ts  adopted  was  that  suggested  ht  €hay-' 
Ludsat  (  the  peroxide  of  copper  employed  was  prepared  iiy  cal- 
cinifig  the  nitrate  at  a  dull  red  heat;  it  was  then  careiuUy^ 
wafth^d)  and  toain  heated  at  the  same  temperature  to  expel  the' 
moisture ;  and  oefore  use  it  was  moderately  heated  in  a  platina 
mmciUe,  and  weifhM  While  sidl  warm. 

MM.  Dumas  and  Pelletier   adopt  the   specific  gnuvity  of 

Euses  as  determined  by  Dulon^  ahd  lierzdius,  and  their  cdcu- 
tiona  are  fiolaiided  on  .the  weights  of  atoms  given  by  ibft  same 
chemists.  
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Article  XI. 

On  Felspar,  Albite,  Labrador,  and  Anorthite. 
By  M.  Gustavus  Rose.* 

SoMC  differences  I  had  found  in  the  angles  of  crystals 
described  hitherto  as  felspar,  induced  me  to  examine  them  with 
greater  accuracy.  From  my  observations,  it  results  that  four 
dtflferent  i^cies,  which  differ  as  much  in  their  form  as  in  their 
chemical  composition,  had  been  united  under  the  common  name 
of  felspar ;  it  is  true  that  there  is  a  great  analogy  in  their  crys- 
talline forms. 

Amone  these  species,  that  which  will  retain  the  name  of 
felsnar,  K  S'  +  3  A  S%  is  the  one  met  with  most  frequently. 
Under  that  name  must  be  classed  the  adularia  from  St.  Gothard, 
▼itreons  felspar  from  Vesuvius  and  from  Siebengebirge,  the 
amazon-ston^,  the  felspar  from  Friedrichwam,  in  Norway,  which 
had  been  taken  for  labrador,  the  felspar  from  Baveno,  from, 
Carlsbad,  from  Fichtelgebirge,  and  in  general  the  greater  part 
of  what  Werner  has  called  common  felspar. 

1%e  second  species  called  albite  (cleavelanditef)  N  S^ +3  A  S' 
is  not  so  common  as  felspar.  We  are  indebted  to  M.  Esgerta 
for  the  first  notice  of  this  substance;  he  examined  a  radiated 
variety  of  it  from  Finbo  and  from  Broddbo,  near  Fahlan* 
Since,  MM.  Hausmann  and  Stromeyer  have  also  found  it  in  a 
rook  from  Chesterfield  in  North  America,  and  M.  Hausmann 
named  it  Kieselspath.  M.  Nordenskiold  found  the  same  sub* 
stance  in  a  granite  from  Kimito,  near  Pargas,  in  Finland ;  and 
lastly,  M.'  Kcinais  in  a  granite  from  Penig,  in  Saxony ;  but  all 
these  varieties  were  not  regularly  crystallized.  The  crystals  of 
the  same  substance  which  1  have  had  an  opportunity  of  seeing;,  are 
the  crystals  irom  Dauphiny,  which  Ilom6  de  L'Isle  nad  described 
under  the  name  of  scharb  blancs,  and  which  afterwards  Haiiy 
took  for  felspar ;  the  crystals  from  Salzbourg  and  the  1^^^^  ^^* 
scribed  as  adularia;  the  crystals  from  Kerabinsk  in  Siberia, 
from  Arendal  in  Norway,  from  Prudelberg  near  Stirschberg  in 
Silesia ;  as  well  as  many  other  crystals  from  different  localities. 

The  third  species  is  the  labrador  (labrador-felspar)  which 
Kbproth  had  already  analyzed  and  separated  from  felspar ;  the 
extemi^l  characters  of  this  substance  had,  however,  prevented 
mineralogists  from  making  a  distinct  species  of  it.    From  the 

*  Tfaodated  (with  tome  omiasioiu)  fiom  tiie  AimaleB  de  ChlBiie  et  de  Thjti^tf 
tome  zziv.  p.  5. 

f  TbU  name  (deavdandite)  was  proposed  for  albite  by  Mr.  Brooke,  but  the  oiigi* 
ftal  teim  basbeeiipnserTed  inibu  tnoifllition. 
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•nalysis  of  Klaproih,  M.  BerKeliiui  has  found  tbat  tiie  fonmik 
wa8NS»+ SCS' +  12AS. 

The  fourtli  species  is  the  scarcest  of  all ;  I  have  only  met  with 
it  in  small  groups  of  crystals  in-bleeks  of  carbonate  of  lime,  which 
are  found  near  Vesuvius.  I  have  found  that  their  chemical 
formula  wad  Mft  +  SC£  4«ftAS>  and  I  have  given  them 
the  name  ofanorthiti. 

'  I  shall  now  deseribe  the  principal  properties  of  these  (bur 
meeiestf  In  the  description  of  the  crystida  I  have  only  given 
^e  piimitive  form^  tlie  signs  of  the .  secondary  fdaaes^  and  thi 
principal  angles*  I  have  thought  it  useless  to  deseribe  more 
mintBU;€W  tibie  secondary  crystels.*  The  figures  I  have  given^ 
e^peoiaUy  .when  compared  with  their  signsi  are  perfectly  siifi» 
cient  to  form  an  exact  idea  of  the  relative  situation  of  these 
plahes,  and  of  the  parallelism  of  the  edges.  The  signs  of  ihfi 
secondary  planes  are  given  according  to  the  method  of  HaKy, 
and  I  liave  calculated  them  from  the  angles  of  ibs  primitive 
fptmi)  which  I  have  measured  with  as  much  exactness  as  possi-^ 
Me,  by  n&eans  of  spherical  trigonometry,  and  by  ihe  paralleliMm 
of  the  edges.  But  the  primitive  forms  of  these  &pi$cies  beieg 
doubly  oblique  prisms^  the  theory  of  which  is  not  yet  perfedtLy 
JuiDwni  their  deiterminatioa  depends  on  five  measurementai  whil^ 
the  determination  of  obUque  rhombic  nriams  depends  onlir  <te 
two :  it  is  for  that  reason  that  I  can  only  oonsidev  the  angietf  I 
have  given  as  approximations  not  very  far  from  the  truths 

The  specific  gravity  has  been  determined  with  care*  When  I 
had  only  smaU  crvBtals  to  examine,  I  weighed  some  of  them  in 
a  small  flask  of  glass,  the  weight  of  which  both  in  wate^and  ia 
air  was  subtraeted  from  the  weight  of  the  flaak  ooniaining  the 
small  crystals^  and  weighed  under  the  same  oiveumfttences.  I 
have  given  th^  temperature  of  the  water  I  used  in  tny  experimental 
I  have  not  fedttoed  my  results  to  the  same  temperature,  *bepaliM 
they  would  b^  but  very  little  al|iered  by  that  i»duclakm«: 

The  hardness  of  all  the  species  desoibed  is  1«m  than  that  of 
quattSi  and  differd  but  little  from  that  of  felspar^  Albite  lum  iik 
geneiml  appeared  to  me  to  be  the  hardest,  and  labiador  the 
softest 

First  Spedts.'^Fdspwr. 

^  The  system  of  crj^^taUization  is,  according  to  M .  W^iss,  Mkk 
s^ngulqire*  The  Drimitive  form  is  an  oblique  rhombic  prism,  'in 
winch  th6  ratio  of  the  tWee  dimensions  which  are  perpendicular 
to  eadh  other,  and  equal  to  the  diagonals  ot  the  section  perpen- 
dicular to  the  lateral  edges,  and  to. the  length  of  one  o^  thes^ 

edges  is  =  VTS^:  ^313  :  V3. 
.  The^  thesMal  formula  is^  aooerding  to  Beneliusi  K  S'  4- 


•  Th^fiWueik9iasiiUkmn^M,^imi^^ 


oonititewt  pirts^  wd  find  that  lOQ  p«it«  of  firiQw^WiKW .  n 

ill  •!   '  '  Potash-*  I  **.«.«  .tf^tr,  #••'*#'»•  4  4  »*^»^««    16*^1        ■'   '^     ,(  r 

I  tt       (I  * 

'  01ifnMtoiui«^lMtbo«gh  feiipv  k^  ytt  itkfaidjr 

met  wilb  in  such  perfecdjr  bfilliaiii'oryftteki  m  fti»  nMMMf 
for  measiHeiBent  1^  the  refleetiiig  soaiometsc  fSb^  'tdbipticm 
of  minerals  in  the  Umyersity  of  JBerfin,  which  is  extremieiy  riok 
in  ciystab  of isiipKr^  does  not  eonlaia  a  speoimeti  tbe*  ttfutoia  of 
which  could  have  beeo  measured  by  that  instrument.  The  bast 
for  that  purpose  with  which  I  am  acquainted  are  the  cry  stals  of 
^assy  felspar  from  Vesuvius^  atid  I  have  measured  the  anetesof 
some  whicft  difier  a  little  from  those  given  by  M.  Weiss.  I  hare 
found  for  •instance  the  obtuse  incidence  of  the  lateral  planes  of 
the  primitiTe  to  be  119^  18'^  and  that  of  tl^e  base  of  die  primitive 
upon  one  of  the  lateral  planes  1 12^  }^^*:  [  These  meiieuremeBls^ 
iu>wever,  I  did  not  consiider  as  sufficiently  exact  to  ground  my 
calculations  upon.  .       -> '  ' 

I  vras  rather  sorprised  by  what  I  found  to  be  tba  qpfofic  giavfty 
of  the  fdbqpar  of  Baveno.  I  had  weighed  it  sev^yrBil>ttmes>  and 
1  had  chosen  not  only  the  hemitrope  crystals  whidi  are  so  fx^ 
qaently  met  there^  but  also  simple  crystals  which  aff  perfectly 
pure,  and  did  not  appear  to  contain  any  foreim  subrtance.  The 
results  I  obtained  were  always  the  samei  ana  I  wa3<induced  to 
think  that  ^e  composition  or  the  crystals  of  l^aveno.difered  from 
thatof  febptt'^  and  that  since  tliecrystallisatioti^was  perfectly 
the  same  i^  both,  some  isomorphous  principle,  w^  replaced  by 
anothen  ly  therefore,  analyzed  a  crystal  from  9aveno.  In 
fiiiiag  it  with  eaibonate  of  potash,  and  in  treating  it  in  tha 
usual  manner,  I  found  the  proportion  between  the.silez  and 
the  alumina  exaittfy  the  same  as  that  which  exists  ill  common 
felspar;  so  that  though  I  had  not  sepamted  the  potash,  I 
thought  i  had  *no  feaiMHi  to  stipposa  tha  cojoqMaition  difieient 
from  other  felspars. 

Second  Spedes.-^Atlnte. 

The  primitive  form  of  albite  is  a  doubly  oblique  prism  (Phie 
^^)i  %B*  If  2.  The  planes  M  and  T  of  which  are  inclined 
at  an  angle  of  117^  53' ; .  the  planes  M  P  form  angles  of  93^  3^ 
and  86*>  24' ;  the  planes  T  and  P  angles  of  ll6^  6^  and  64**  SS'l 
The  section  perpendicular  to  the  planes  M  and  T  is  an  obli^ue- 

(jhe  oVttise  anrle  of  which  irdirilid 

dMretnent  of  two  foita  along  Am 


aaglad  patallelogram,  fig.  2,  the  oVtose  amtle  of  which  irdfrilid 
hya^pube  /  ]f>todiibed  %  tt  d^ 


b2 


«^  O,  ifita  t#<^  ttdgl^  oT  6(P  ^Midsr^  4»',ite1tei  if  wkftsk 
Imsbfte  of!t8  si^^s  MtmUid  m^e  fikMlf^ind  tli#«tMik^))te 
of  lis  sides  in  the  plane  T.  The  section^rpeBdiiAte'to  4b 
1^68  Bfimd'Pi9  «n  obliquei^aagle  panldomtt,  tfie-^btase 
^mgle  of  which  is  -divided  by  the  plane  9^  ^promced  hf  «  decrs- 
ment hj one vowon  the  edge  B,  ttitetwo angles  of  4S^6' and 
47^  31' ;  the  first  of  which  corresponds  to  the  edge  of  the  pemk- 
lelogram  sitaa.ted  in  ^e  plane  P ;  the  other  to  tiie  edge^«f  tl» 
{Mttdlelogram  sitoatediu' the  plane  M*  * 

The  planes  I  have  obsenred  are 

'•      ••  »    «  1     «  1.  '  ■'••'  ■     ' 

PMT  G*    O4   «HAAB   CC<seefig8;3,4)j 

Lictdences.*  ,. 

TcnM'.:. ;...  lir*  53'i'       ' 

Ton/. 123    16* 

Mon/.... 119    62* 

M'onz...... .,..%•...-...  149    12 

lonx .• ....i......  ISO  ■  40    • 

M'on/.., ,...,...  148  .3a 

T  oa/i  . . . . . ....... .  V . ." ......  149    23  '   

PonT 116      6* 

PonZ i ,,..,,....  110    61*         - 

Pono'^.,.... ................  122    23* 

•Mono'. ., ..;..-,.-112    11 

P  on ^. .,,,,, ....<.♦,,..  150      6 

M  on  ff  ....;,...... 100    62 

PonM i...    86    24 

Ponn.,.,.» ..133    66' 

Pony.,., 97    37 

Tony..,,,.... .,..134    32 

Ton*' i,,..  110    29 

Ponx' 127    23 

•"        .  .  • 

•  •    ,  Plane  Angles  of  the  Primitive  Form. 

Those  of  plane  P  119"  12'ftnd  60*    8' 

M  116    35         63    26 
T    99    45  80    16 

'  T  t 

The  crystals  of  albite  are  frequently  or  almost  always  met 
nttder  the  form  of  hemitropes«t    These  hemitropes  are  fbrmed 

*  I  haTenuttked*  ihe  angtei  firom  whidi  the  odien  tat  calculated. 

f  I  fiMod,  htnrtfmf  aftenvpids,  that  the  cryvtab  of  St»  QothM*  tfaa  piimis  of 
ulsch  ave  m  ih^  that  the  pbaies  of  one  of  the  Binunits  imeet  those  of  the  other,  are 
Wry  lik^allnte  t  they  are  met  commonly  in  ifanplo  ctystali,  tAti  fddom  in  h«nii- 
tnpei.    1%^  pbnica  were  not  iii%tentlir  brilliant  to  hut  it  is  likely  that 


ifeAM  tmctm^iMB  wi  Mf  joiiwd  to  nickk  oAi^  dial  the  uppe?  |lwe 
«flClbfe4MMiS'tty|Jied7kft^  the4tifefi6iipliiude  .P<  ofthe  otb^ir*  in 
4fe  ttaiRder  exoi^tted  hf  fig.  3.  <  The  two  csysfcab  have  geo^ 
4att]r ibt 'tei)9<^ >W6 ^ boweveraU tbe diffbrences  vhieh ase k^woi 
4oiM^«r  Ml  the  hemilirx^a  are  also  met  with  in  this  aubstance ; 
Aaquenify'one  of  the  ciyatala  ia  only  yisible  bv  a  nanrow  line  091 
49wf{^ane  V.  o£«the  othei.  ;  A  third  crystal  ia  oiten  applied  en  the 
neceiads  andila  fourth . upon^  t|ie  third,  &o,  ,The  aeoutrop^ 
attached  to  the  matrix  present  always  the  same,  end  upmav^ 
and  that  corresponds  to  the  upper  part  of  fig.  3. 

This  substance  can  ^e  cleaved  parallel  to  every,  plane  of  the 
primitive ; « the  cleavage  paratlel  to  P  is  the  most  orilUfluat.  The 
colour  of  the  crystals  is  white  or  reddish-white;  the  crystals  are 
translucent  or  transparent^  either  wholly  or  in  part  as  in  those  of 
Kerabinsk. 

The  specific  gravity  will  be  found  in  the  folleinng  table : 

"  '  VoctMy.  *  '  tVog^t' gram. .    Sp.  gf.    Tern,  iratct- 

Hemitrope  crystals      Kerabinsk      .4;808 . ,    2*608        2d^Br 
Hemitrope  crystak      £erabinak    .  12*711   . .  .2*6175      214:  '. 

Id.  reddish-whUe         Ar6ndal         'a»692    '{IgJJ        jy^ 


T 


a  I    •  .       ••  i   '  -  t 


The  ap^ific  '^vity  has  been  fofond  before  by 


'  * 


Eggertz^  that  of  Finbot  «.#««#»#»^..  2*612 
Bggert2^  that  of  Broddbo.*  •«••*•»•••  2*619 
NordetKskiold,  that « of  tho'  red  alUte  ^^  ^  . 
'  •from'KkaitOc.etf •^##, tftf ^.^^ 4P^4 ,*4;  2*609 
Fieinus^  that  of  the  albitooof  PeBig.r  • ;"  2*£0 '- 


r    ■>    '     c         r<"..:i     «■>«»*•     ft? 


The  result  of  ap  analysis  of  orystaUieed  albite  tirom  Arendal^ 
decomposed  by  means  of  carbonate^  of  potash^  h  ^ 


«> 


'^'ir        i-f       J,-       J 
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Silica 68-46  which  contains  oxygen  34*43'' 

Alumina ••••k.  19*30  <  «  9*01 

Lime •••^«*^.,.    0*68       ..... 

Oxide  of  iron,  ....; .    0*28 

Magnesia 

Loss ••..•.».•  11*27  taken  as  soda  .«••»•..    2*88^ 

I  ;.AAethisr  analysia.iii!  wl^dh  I  had  pieei|^ated  the  aluimna  iKilh 
carbonate  of  potash^  gave  the  following  result : 

t,      t  Silex  ....•.**. .rf .i.f/. 68*60  ' 


f     ■» 


4IuaM0»>  irith  a  UttiA  0xide  of  ifpft  AiQ^ 
lioM, ; 20-63 

Soda Q'lS 

98-49 

Utfae  ooQBpotition  of  albite  it  calculated  from  the  fommlft 
V  fi'  -f  3  A  S^j  the  following  pioportion  of  the  constituent 
JMiitiia  foimd 

Sflex. 69-78 

t  Aluimna. ««...••» 18*79 

.       Sbda 11-43 

Crystallized  albite  is  found  at  Arendal  in  Norway,  where  it  is 

I  almost  always  accompanied  with  epidote,  according  to  what  I 

have  «eea  at  the  place  itself,  as  well  an  in  priTate  ceUections.  ^  It 

I  is  foimd  also  in  tne  Schmimerthal,  in  the  Tyrol,  with  carbonate 

fif  liipe  in  veins  of  carbonate  of  lime;    at  Rohrberg,  near 

!  itUf  in  veins  with  quartz,  or  in  gneiss  very  rich  in  qpartz^ 

tlJscdmpanied  hj  rock  eiystal  and  carbonate  of  iron :  it  is  ftrand 
in  the  saAl^  tircumstacnx^es  at  Oastein,  in  the  country  of  Salv- 
bourg;  at  Bareges  ii|  th^:PyreneeS^  an^  at  Auiis  in  tj^Ufihiny, 
in  'v^ins  with  ludnite,  anatase,  adularia,  epidote,  asbestus, 
with  which  the  albite  is  sometimes  perfectly  mixed.  As  to 
the  albite  of  Keeabtnik^  hi  Siberia^  the  eoUection  of  mioerals 
in  the  University  of  Berlin,  contains  only  isolated  hemit^ope 
crystals,  which  are  of  €^ much  larger  size  than  the  others.  Sonke- 

'  times  the  plane  M  is  one  inch  long,  while  the  Other  hemitrope 

crystals  are  never  more  than  a  few  lines.  At  Prudelbei^,  at 
Stonsdorf,  near  Hirsohberg^  in  Silesia,  albite  is  found  with  fel- 
spar in  veins  of  granite  \  tiie  crystals  of  felspar  are  flesh-co- 
loured, and  sometimes  covered  with  crystals  perfectly  white,  or 
1^  the  same  colour  as  those  of  albite.  l%ie  cvystals  of  felspar  of 
Baveno  are  also  frequently  accompanied  by  some  small  whitish 
ciystals,  which  commonly  are  not  felspar,  but  albite.''^  " 

ObservaH(m$,''^The  crystals  of  albite  are  easily  distinguished 
hy  their  hemitropes,  and  the  re-entering  angles  formedby  the 
planes  P.  If  the  crystals  of  felspar  were  grouped  in  the  same 
way,  the  similar  planes  of  the  two  crystfus  would  be  pahdlel, 
since  in  felspar  the  planes  M  and  P  are  at  right  angle  to  each 
other,  and  could  never  f6rm  re-entering  angles ;  the  analogous 
hemitrope  crystals  of  felspar,  such  as  those  of  Carlsbad,  can 
only  be  formed  as  it  has  been  demonstrated  by  M.  Wens,  when 
two  crystals  are  grouped,  either  with  their  right  planes  «M,  or 
with  their  left  planes  M.  So  that  the  faces  r  of  cleavage  are 
situated  on  opposite  sides  -in  the  two  crystals,*  while  in  albite 
the  planes  P  of  the  two  crystals  are  situated  en  the  same  side. 

•  Iftb0alMMniMJl«i4i«nMf#fa«aoaMrima^ 


f. 


U9A»]  Albite^  LrifNUhr,  mid  Anorthite.  M^ 

Albite  offisfs^  bowey^r^  ^ot^etimes  QrynUls  which  are  grouped  in 
a  manner' analogous  to  the  hemitrobe'  crystals  of  felspar.  Tbey 
are  joined  to  each  other  W  their  planes  M,  and  cdnseouently 
have  their  planed  P  Oii  dffleV6nt  eiiaes ;  iM;  in  tbid  c^e  tne  two' 
crystals  are  attached  by  thdr  otherfiic^tf  to  ether  crystals  in  tihct 
common  way ;  so  that  the  whole  is  only  an  hemitrope  formed 
|yy  two  different  hemitropes  which  are  erouped  in  the  same 
maiitier  as  the  two  simple  crystals '  which  form  ftd  hemilsricmjB 
crystab  of  felspar  of  Cansbad. 

Although  albite  is  found  massivei  it  is  always  radiated^  liever 
in  laminffii  and  that  distinguishes  it  essentially' from  felspar; 
It  may  always  be  admitted^  therefore,  that  the  felspar  whicn  is 
met  in  this  state  is  not  felspaf,  but  albite.  The  palmed  felspajp 
of  Johann  Georgenstadt  in  Saxopy,  tlistinguished  by  Werner,  ia 
among  those  of  thi^  Hind  the  most  known  in  Oerinany :  |iow* 
ever,  some  doubts  may  be  entertained  concerning  several  speci* 
mens  of  yarious  localities  contained  in  the  collection  ofminerab 
at  Berlin. 

Besides  the  albite  of  Arendd^  I  have  analyzed  that  of  $a|i- 
j'     bourg,    ^me  pircumstance^  have  prevented  me  terminating  |^ 
anal^i^  of  it ;  however^  I  have  obtained  soda,  and  the  s^e 
quantity  of  silex,  as  in  the  analysis  of  the  albite  qf  ArendaL 

The  solpbata  I  had  obtained;  and  which  I  had  crystallised 
with  a  meat  deal  of  care,  gave  me  crystals  perfectly  similar  if> 
those  of  sulphate  of  soda.  When  exposed  to  the  atmospherei, 
tbey  iietll  to  powder,  and  treated  by  the  solutipn  of  platina,  by 
tartaric  acid,  and  by  sulphate  qf  alumina,  they  exhibited  the 
same  properties  as  sulphate  of  soda*  Having  mixed  a  solution 
of  these  crystals  with  a  solution  of  chloride  of  platinum  in  aico* 
hoi,  it  remained  perfectly  limpid,  and  evaporated  to  dryness,  and 
left  a  mass  periectly  soluble  in  ajcohof,  A  solution  of  these 
crystals  into  which  I  had  put  tartaric  acid,  retained  ita 
limpidity.  In  mining  this  with  sulphate  pf  alumina  and  alcQhol> 
I  obtained  regular  octohedrons  perfectly  well  crystaUis^ed,  which 
I  consider  as  sulphate  of  alumina  and  soda ;  because  when 
opposed  to  the  atmosphere,  they  were  reduced  to  a  iiQo  powder, 
and  are  thus  sufficiently  distinguished  of  sulphate  of  alumina  and 
potash,  which  mixed  with  alcohol  was  immediately  precipitated 
in  a  state  of  powder. 

In  analyzing  albite  with  carbonate  of  barytes,  I  have  found  a 
loss  of  2^ per  cent.  It  is  undoubtedly  ^oda  which  suffers  this  loss ; 
this  appears  to  me  so  much  the  more  likely^  for  I  obtained  silex 
and  alumina  in  the  same  proportions  as  in  analyzing  albite  with 
carbonate  of  potash^  and  the  result  wafi  the  same  in  calcu- 
lating, the  proportion  of  these  two  bodies  from  the  same  chemical 
fefmula.  1  could  not  vepeat  the  analysis,  because  I  had  used 
ail  I  had  of  the  substance  to  determine  the  nature  of  the  alkali 
contaiiied  in  allnte,  and  for  the  analysis  with  the  carbonate  of 
potash.     •-  '        - 


\ 


^,  .  ,.:'.< .  'M  ^<w«,««.^R#f»•^^.•\v^  JUKI 


«ty  of  Berlin ;.  &nd  altUougB  it  is  possible  to  determiuje  ttve  fpni^ 
of  ilu,  Which  shows  £reat  analogy jf\rith  felspar,  the  augle^^p^ 
^.o^;De  measurecU  The  modifications  appear  to  be  thie  safnie.fisf 
^o^  pf  felspar.  It  cleaves  easily  in  two  direction^j  i^  q^.oi 
wfiich  the  face  obtained  by  cleavage  is  perfectly  brilliant;  tb^ 
difference  betweea  the  degree  of  brilliancy  of  these  two  cleav- 
ages deaotes  isL  difference  between  laorador  and  felspar. 
Moreover  those  two  deavages  ai:e  not  Oibviouslv  at  right  angles 
to  each  other.  I  have  foundtheir  inclination  to  be  93^°  and  86^^°. 
I  cbnld  not  measare  more  exactly  the  incidence  of  these  two 
cleavages  opt  account  of  the  dnlness  of  one  of  them.  There  is  a 
ttira 'cleavage  still  more  imperfect^  and  which  corr^spoads  with 
otie  6f  ^niortnite,  but  not  with  any  of  albite. 
''Thin  laminsB  of  labrador  are  of  a  whitish-grey;  the  fine  refiec- 
tiiiirof  light  which  distinguishes  this  substance  is  given  by  one 
of  we  cleavages. 

'^  yht  sp€Ci&  gravity  of  a  fragpient  of  labrador  (from  .Labrador, 
fit 'America)  Weighing  10*^76  grs.  was  found,  using  water  at, the 
trfratur^  of  iV  K  ==  2-7026.  /      »  .' 

'The  specific  gravity  of  a  fragment  weighing  12'068  gr.  frjai^ 
Iheisame  locality,  Wing  water  at  the  itemperature  of  1 74^  it.  ;=: 

'  'According  to  Brisson,  =  2*692, 
'  According  to  Kkptoth,  =  2-690. 

Specific  gravity  of  the  labrador  from  Ingremanie,  according 
to  KJaproth,  =  2-750.     .  .  .         , 

Oiae  hundred  plurts  of  labrador  from  Labrador,  and  an  equal 

Suantity  of  labrador  from  Ingremanie,  contain,  according  to 
[laproUi, 

liftbrador  from  Labrador,  Labrador  from  iDgremame. 

Sil^x 55-75  '..•......  55-00 

Alumina. .:..  26-60 24-00 

Lime :  11-00  :. 10-25 

Oxide  of  iron.    1-25 6-25 

Soda 4-00  3-50 

Water......    0-»0  0-50 

99-00  98^50 

Berzeliushas  calculated  from  these  analyses  tlie  mineralogical 
formula 

.  NS^+3CS5  +  12AS. 

•  .  < 

Observations. — ^Labrador  aAd  felsipar  present  similar  charac- 
ters with  the  blowpipe;  and  for  this  reason  Berzelius  was  induced 
to  suppose -that  the  mineral  analyzed  b]^  Klapiroth>  under  the 
name  of  labradoTji  v^aa  iridescent  pareothine,  with  which  it  has 


Seat  analogy  of  cbni|^9WtWI-  H^m^yt^r,  Wfn^ift  undertdLen 
'm  brotber^  gave,  •excepting  a  ^eater -quantity  of  alaaima, 
Aam  jthe'siube  tesutts  as  that  of  Klaprotb.  tm  cl^emliit  haa 
already  dembnstrated  that  the  iridescent  felspar  frdm  Fr^eilrich- 
wkm/m  Norway/  cannot  be  ranked  in  this  ciaiss ;  it'  1$  ^U6  di^r 
tin^ished^from  it  by  the  incidence  of  the  two  faces 'of  dealrs^^ 
which  is  equal  to  90^.  The  acids  act  upba  this  mineral' in  ^ 
different  manne^r  than  upon  felspar  and  albite ;  f6r  concentratea 
hydrochloric  acid,  according  to  Fuchs,  entirely  decomposes 
laorador,  and  has  no  action  upon  felspar  or  albite. 


•  ^ 


Fourth  Species.— Anortkite.      * 

The  primittre  form  of  anorthite  is  a  doubly  oblique  pris9i| 
fie.5|  6^  in  which  the  planes  M  and  T  are  inclined  at  an  an: " 


117*^28' ;  the  planes  M  and  P  at  an  ande  of  94®  12',  an^  tba 
planes  T  and  P  at  an  ^ngle  of  Ul^  57\  7he.8ec^ioff;perpf^)$ 
cular  to  the  planes  M  and  T  is  an  oblique  angled  narfifUQlfjisi^ 
the  obtuse  angle  of  which  of  117®  2a  is  divide4  %'t{ie  plane 
produced  by  two  rows  in  breadth  on  the  edge  G  into  ^W{9  ^^^^^^Br^f 
the  one  of  59®  30'  an^  th^  gther  qf  57®  68' ;  the  6x^[Qf-fbfc\i 
hs4  one  of  its  sides  in  the  plane  T,  and  the  other  ona  pt  it|<f)deai^ 
m  the  plane  M.  The  section  p^rpendicijar  to,tbepIwi^|^.^f(id 
P  is  an  oblimie  wgled  pajcallelogrami  the  obt^uae  apgi^  of  Xrfcfi 
equal  to  94^12'  i?,  divided  by  a  plane.pf oduced  by^  a  decii^eat 

one 
one 
the  plane  M.    The  planes  I  have  observed  are  i   .,  :,; , . 

P  M  T  .G  4G  H«  T  B  C  A  A  a6  A*  A  «dME*(6M,7,8.9)i 

Incidences.  :<■     »;/• 

TonM 117°  28' 

Ton/ 120  30 

M'on/ i..  122  2 

Mon^ Wr  1 

Tonz 14  -^ 

M'on/ 16'  :  . 

Pon/..... 98  29 

Poujc' 128  27 

Pong/ 146  12 

P  on  f • 138  46 

Pono' 121  60 

Ponw' 94  63 

Pon«  .:....,•,. 134  46 

ion/*... :..,....;..........;  161  2»     •            > 

PonM.,* 86  48«'>'i 

Ponn.  ..^»;,\r;ti.*rVg»b.v.#-t  138  18* 


n  :.. 


«. 


^    •  »  • 


4$        J^.»mm»tmrii4mit,J[^ik94tr,isi>.     ifAtr. 

P  WJr  •».^ti»fe^4*4'«  i» #!»*••  ••   I2d     38 

Hon©' , .♦..U6    20 

M'oaipi»»««  t«««»«f:»»««««.«»  ••  IIQ  12 

Pont/ f ,,..,,., f..t..    91  66 

M,oai/,.o ,,.,..,,,...  141  64 

,.     Poniri^, •..,•„•., 98  37 

WQlkW". M-it.r.^ 141     22 

Plani^  Angkt  (f  tha  Prit^itive  fhrm. 

l?boitof  pl»e  P  121°  33'  and  68°  ^V 

M  U6    15         63    46 
T  106    42         73    18 

Anort&ite,  09  well  as  albite,  although  not  qtdte  so  fteqnently, 
present^  also  hemitrope  cryat^Is,  I  have  not  given  drawings  of 
th^m,  because  they  are  formed  exactly  according  to  the  same 
l&ws.  This  ^ubatanoe  can  be  cleaved  parallel  to  the  planes  P 
and  M  witii  eaual  facihty.  I  have  not  been  able  to  obtain  a 
deaVg^  parallel  to  the  plane  T,  and  I  have  chosen  it  for  one  of 
the  pr](mitive  planes  in  preference  to  the  plane  /;  becatisc^  it  {g 
generally  mucn  more  bruUant,  The  fracture  in'other  directions 
IS  conchoidal.  The  lustre  of  the  cleavages  is  pearly^  and  that 
of  the  conchoidal  fracture  vitreous. 

Anorihit^  is  found  sometimes  crystailisfied  in  small  masses. 
The  crystals  are  perfectly  clear  and  transparent,  but  very  small. 

The  specific  gravity  of  several  fragments  weighing  1*463  gr. 
by  using  water  at  the  temperature  of  14°  R.  has  b^en  found 
equal  to  2"763. 

jThat  of  small  crystals  weighing  0*316  gr.  mixed  with  a  small 
quantity  of  pyroxene,  by  using  water  at  17°  R.  was  found  equal 
to  2-656. 

Concentrated  hydrochloric  acid  entirely  decomposes  anorthite. 
I  have  found  100  parts  of  anorthite,  the  specimens  of  which,  as 
well  as  those  of  aloite,  I  had  obtained  through  the  kindness  of 
Mr.  Weiss,  from  the  collection  of  minerals  in  the  University  of 
Berlin,  composed  of      \ 

Silex  .  ••  .v  .......  •  44*49  which  contains  oxygen  22*38  "1  11 

Alumina.. i  34-46    le-OSe^    •  ,«qo«      o 

Oxideofiron ;     0-74      0-23  /  lb'32b  ^  8 

Lime lS-68  4-40 

6-26  2-04 


Another  analysis  ip  w}4ch  1  b^d  only  0*6  gr.  to  .examine  gave, 
however,  siqiilar  result^,  and  consequently  the  mineralogical 

formula  ia 


h$mi  fouiw  iatheiiQ  in  HHtsses  «of  carbonate  of  unie  tt  Mpn^t 
Soioma,  near  VeBDTius,  wlu^it  w  aeo9B]qpanied;oid7))ygre9ii 
transluceDt  pTTOu]^* 

Qhervattom.'^Thc  miaemlogioal  formula  indiMted  aWe^ 
appears  to  be  the  result  of  the  analvsea :  I  cannot,  liQwever^ 
warrant  its  exactness,  beoause  I  could  €>oly  operate  upon  veiy 
amall  quantities ;  the  first  time  with  0*628  gr, ;  llie  second  time 
with  1*482  gr. :  it  is  the  result  of  this  last  analysis  I  have  gi¥en# 
The  formula  would  be  aoaloeousto  other  formulae  alreadv  known^ 
if  there  was  9  A  S,  instead  of  8  AS.  Then  it  would  be  the 
same  as  that  of  meionite  and  pariemtliiiie,  the  formula  of  which  if 
C  S  4-  3  A  S,  with  this  difference,  however,  that  one-third  of 
C  S  in  anorthite  would  be  replaced  by  M  S.  Anorthite  WPill4 
then  be  referred  to  meionite,  m  the  same  manner  as  idocraae^if 
to  garnet,  or,  {Recording  tp  my  brother's  analysis,  pyro^cenjsi.to 
w^Ua^tonite*^  ^ 

I  liave  provisionally  given  the  name  of  anorthite  to  this  mine^ 
ral,  derived  irom  avifhf,  which  signifies  without  right  angles ; 
b^caw^  it^  ciystaUiQe  fprm  is  prinpipally  distinguished  from 
f^par,  in  ^ot  being  at  risbt  angles  to  each  othf r,  Haiiy,  tor 
wjiipim  .|)ie  ^me  pf  uikf^^  Hid  not  ^een^  proper,  had  suggeste4 
tdi  tbi9  Bfinenil  ^e  name  of  orfhofe,  fvQifx  Wg  of  its  clej^vagea 
being  at  right  angles  to  e^ifh  other* 


ff'^M  Mil  ii»"lMH'IIIIP^ 


AnxicLR  XII. 

Olf$€rviUiom  an  the  preceding  P0p^rf  mtb  an  Afi^uni  qf^  a  new 
Mineral.    By  M.  Levy,  MA»  of  the  Academy  of  Paiia* 

(To  the  Editor  of  the^4 wa&  of  PUlo^hn-) 

SIR,  Jbce,  eO|  I8S$«^ 

SiircE  the  notice  you  inserted  in  one  pf  the  preceding  number^ 
of  the  Annah  of  Philosophy  of  the  division  i  had  made  of  th^ 
specimens  commonly  ranked  under  the  name  of  felspar,  into  two 
mstinct  species,  viz.  felspar  and  cleavelandite,  I  have  seen  in  tb^ 
last  Quiiiber  of  the  Annales  de  Chimie  a  paper  by  M«  Rqs6#  of 
Berlin,  upon  the  same  subject.  An  abstract  q%  this  papi^  i# 
inserted  in  the  present  number  of  the  Annak,  and  contaip^,  in 
addition  to  the  essential  part  of  what  I  intended  to  publish^  ap$ 
only  new  analyses  of  both  felspar  a^d  cleavelandite,  and  their 
^pec^c  gravities,  but  also  the  complete  determination  of  two 
new  species,  viz.  labrador  and  anortiiite.  In  conseqnence  of 
this,  i  shall  limit  what  I  proposed  to  send  you,  to  a  veiy  lew 
obeervatioWi  wbisb  Wf  ftt^ef  fdfVt  ^eg  not  r^^di^  jiseless. 


md  6bli^fe  k>homKc  prism  tor '  the  brimitfi^  of  fellptr.  i  *  fiafl 
%B8iMiM  ih^'saikte^  fiifni;  from  die  obBervatton  df  the  cr^vlah'oF 
that  diibdiance  I  had  an  opportunity  of  examining  in -m.  'Sm^ 
Ti^i^*ii'coileetion,  as  weft  as  from  the  very  figured  given  by'HaBy, 
indthemeasiirements  given  both  by  him  and  Mr. 'W;  Philip* 
M;  'Rose  has  not  f^tated  the  reasons  which  induced  Weias  tat&et 
the' detenhination  of  Hany ;  and  as  I  believe  they  «r«  «Mit 
]^^eraUy  krioWn,  since  Mr.  Brooke  and  Mr,  W.  PhiUips/ia  their 
iate  publications,  have  adopted  the  primitive  form  of'Haiiy,  I 
shall  briefly  explain  by  what  considerations  I  was'kfd  to  the 
tietme  iriesult  as  Weiss  .* 

'  On  looking  at  the  figures  given  by  Haiiy  in  the  last  editioh  of 
his  ttieatise  on  mineralogy,  as  well  as  on  looking  at  any  etystat 
of  febpar/  it  will  easily  be  seen  that  every  one  of  tiiem  itMiy  be 
iiferived  from  an  oblique  rhombic  prism,  the  lateral  phmes  of 
wiitcb  would  be,  for  instance,  the  plane  he  has  matked  /,  and 
the  ftce  opposite  and  parallel  to  T,  and  the  base  the  plane  P.  If 
the  primitive  were  not  such  an  oblique  rhombic  prism  as  I  have 
just  described,  one  would  expect  to  meet  with  a  crystal  contain* 
tng  the  ^ce  T  widiout  the  face  I,  or  the  modification ;:;  withQut 
^e  modification  Vf  or  s  without  5%  or  n  without  1/,  but  the  con«> 
fijtant  simultaneous  occurrence  of  these  groups  of  modifications 
perfectly  symmetrical  relative  to  the  plahes  P,  I,  T,  bothin  thdir 
positions  and  incidences,  is  certainly  decisive.  Moreover,  in 
the  form  I  have  adopted,  if  a  cleavage  be  found  parallel  to  M,  it 
must  be  at  right  angles  to  the  base  P,  because  M  is  equcdly 
iiaeiicied  upon  /  and  T,  or  because  it  is  parallel  to  a  plane  through 
tile  oblique  diagonals  of  the  bases.  This  cleavage,  as  it  is  well 
known,  exists  in  felspar,  and  is  found  perpendicular  to  P.  This 
cynigteof  90^would'a]^ti  be  a  verysingudar  occurrence  if 'Ae 

!)rimitive  vmte  a  dooUy  oblicjue  prism.  The  only  argument  in 
iatvour  of  Haiiy's  determination  is,  his  assertion  that  there  is  a 
cleavage  parallel  to  T,  and  none  parallel  to  /,  as  should  be 
the  case,  if  I,  as  I  have  assumed,  was  one  of  the  lateral  primitive 
pkoes  symmetrical  to  T.  To  this  may  be  answered  that  even 
Ae  clMlvage  parallel  to  T  is  in  most  cases  very  difficult  to  obtain, 
tiiat  thisis  not  tile  only  example  of  an  oblique  rbfombic  prism, 
in  whie]i.t>ne  of  the  lateral  planes  is  more  easily  obtained  by 
dkaivage  tiian  theother.f  It  is  the  case,  for  instance,  inchro^ 
of  .lead.  Moreover,'  in  some  of  the  fleshrcolouiied  spedi* 
;,  I  have  succeeded  in  obtaining  a  cleavage  parallel  to  7,  by 
detaobing  first  a  thin  lamina  parallel  to  P.  Finally,  Hiiiy  men» 
tiona-the  primitive  he  has  adopted  as  one  of  the  forms  ofiered 
by  nt^re :«  tiais  form  I  havef  never  seen ;  and  I  dotbt  very  much 
nil  existence,  because  it  could  not  be  derived  from  on  oblique 
vhombicipirism  from  which  all  the  others  are  so  obviously  deAwed*. 


*  .Se&  Annals  ^  BhUosophy  for.NoTBZ)9Ber. 
'^  t  «ee' ^iMt'Sltikmt  liittbauotion  to  CiysialU^aphy;  p^ 


r*   <• 


189; 


ofTo». 
wMi  btilltitnt  efeft¥$tge  plaoe^  lia""  30'»  or  betwpea  U&''  3(y  mil 
12CP^ .  wMch  makes  a  difference  o$  2"  l^eiwe^a  our  n^eaiiiure^ 
nmteiiWfle  ^rees  yfitk  that  .obtained  by  Mr«3j?QQke»  mA  I 
b^T6  also  by  Mr.  W.  Phillips.  This  difference  will  of.  ipcmrii^ 
ckai^^Qioit  of  the  angles  oaloulated  %  M.ilo^ei  ,but  ]|ptv.9o 
mateciaUy  as  tx)  maike  it  peoeasary  to  ti^uble  you  .with  tb^foa^^ 
l^my  owA  c^calatiofius.. 

;  Theflat4cry9talsfroaiSt.Oothsurd  are^aaM..Boisahad  s^apei^t^ 
cleavelandite.  It  was  indeed  the  observation  of,  specimen^,. Of 
that  locality  which  are  not  hemitropei  as. moat  crystals  of  Aat 
siribatance  are,  thatled  me  to  the  distinction  of  the  two  substanceat 
and  which  gave  me  the  best  data  for  the  determinatiua  of  tbe 
primitiife  form.  Mn  Tfu^aer's-coUeotioaGQtitaiiifta  great  vane<y 
of  {otm»  of  that  locality ;  one  of  the  most  complicated  I  bam 
represented  in  iig.  10«    In  ^pme  of  the  crystals,  the  planes  I 

have  marked  rf*  and  ^  are  wanting,  and  then  the  crystal  has 
precisely  the  same  form  as 'some  of  the  varieties  of  felspar.  la 
the  same  collection  are  found  crystals  which  are  not  hemitropei 
IHmi ;<»e  Tyrol  and  fro  to  Siberia'..  Those  from  tftiai  I^t  WilWii?^ 

are  very  large,  and  contain  only  the  modifications^  m  t  and  o^ 
or  o%;^d  the  figure  of  the  plan^  m  is  triangular,  HQWieyei^j^pipst 
of  the  crystals  are  hemitrope, .  but  their  form  is  generaUy  oxxkf^ 
mprfe' complicated  than  those  M.  Rose  has  figured*  ^e  s^v^  in 
his  paper  this  substance  is  never  found  laminar,  but  froii(i  Nortl^. 
America^  and  fro^l  Silesia.  I  have  seea  specimens  b^  larga 
laminee,  each  of  which  is  formed  by  the  juxta-position  of  two 
laminaB jfiaralleL to  the  face  Tof  the  primitive^  S9' as  tjP  preset, 
when  cleaved  parallel  to  P,  the  s^me  re-entering  an^^s  offei^d. 
by  the  bemitrope  crystals  of  that  substance. 

I  shall  feel  obliged  if  you  .can  spare  room  for  a  short  deaciip^i. 
tion  o^  I  believey.a  very  acarce  and  new  mineral  firom  Vesiiivias* 
I  h»ve  observed. it  upon  a  specimen  Mr»  Heulaxid  p^Ichased  at 
the  sale  of  Mr.  Desse,  to  add  to  bis  pvivate  oollection»  Tbki 
substance  occurs  in  small  briUiant.  colourless  and  translucent 

Satals.  They  are  sufficiently  hard  to  scratch  rock  piystaU 
;«  Chikben^  who  kindly  undertook  to  examine  a  small  <]van« 
tity  of  it^  found  it  to  be  mostly  composed,  of  silex  and  ma^ 
nesia.  The  only  form  I  have  observed  is  represented  by  fig»  l2g 
and  the  crystals  cleave  easily  in  the  direction  of  th^  plaiie>p« 
Tbs  angles  I  have  measured  with  the  x^flectine  goniometer  le4 
me  to  adopt. for  the  primitive. form  of  thia  simtance^  a  dgbt 
rhoflshie  prism^  fig.  11>  the  lateral  planes  of  which  eorre** 
apoad  to  the  planes  marked.^  in  fig.  12,  and  this  bas^e  to  ttm 

eWvage^  .  I^e.  mi^p^^  (^  t|i.e  two,  ^a^eiil  p|a&e«' of  (he  primi-j 


t  .  "^ 


AtJ^tfJkM.^  pit*; 

fM'H  IM^W,  Aod  tile  mmSo  «ttm» tM»i4 die^iM'M'die 
lMi^tiiettl7thM«f4io7.    The  othetkciteicw tree   • 


1  *    «      <     ■ 


(6^«0«no    23. 


*  miis '  atibstahce  is  ^eeotnpaiiied  b^r  pleonast  and  ofif e-gtimi 
p]fh>!citoel 

1  httv^  chosen  fot  it  the  namfe  of forsterite,  in  hbnonr  of  tte 
Ittte  Aft.  Fofdtef)  who  has  so  much  contributed  to  the  adtttkitsii*^ 
ment  of  mineralogy  by  his  extensive  connections  in  that  branch 
irf  8aence  in  every  iiart  of  the  world,  and  b]^  haying  lai4  the 
foundation  of  one  or  the  finest  private  collections,  now  in  th4 
jlOiSHeMiOil  of  Mr.  Heuland. 
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I^Uuephkttl  TramMtioM  of  the  Roval  Socitty  of  London,  fo* 

1823.    Tartlh 

Tnfc  following  kr^  the  papei^  contained  in  thisunusildlly  Vdltt- 
ininous  part  of  the  Philosopmcal  Thinsactions. 

XIII.  On  U  new  Phenomenon  of  Electromagnetim.    By  Sif 
Humphry  Davy,  Bart.  Pres.  RS. 

We  have  reprinted  this  communication  in  the  present  numb^ 
6{^eAnnah, 

''  'XI V".  jOn  Fluid  Chtofini.    By  M.  Faradav,  Cilemical  Assist- 
ijki  hi  th#!l6yri  Institution-    Commfinicated  by  Sit  H.  Davjr, 

In  the  next  number  of  the  Annals^  we  intend  giving  a  fbtt 
account  of  the  contents  of  this  paper,  as  well  as  of  another,  by 
tike  s&me  (chemist,  on  the  liquemction  of  other  Gases. 
•  XIV.  On  the  Motions  of  the  Eye,  in  Ulustratioti  of  the  Vhei  of 
the  Muschi  mid  Nerves  of  the  OMt.  By  Charles  Bell,  Esq, 
Oommunicdted  by  Sit  H.  Davy. 

'  A  brief  absttfect  of  this  valuable  j^aper  *ill  be  fbund  in  A* 
tepott  of  the  proi^eedings  of  the  Royal  Society  in  the  Annati 
for  May,  1823 ;  but  We  eittact  the  section  "  On  the  two  cbndi^ 
tians  of  the  eye,  its  state  of  rest,  and  of  activity i**  on  account  of 
the  pj^uliatty  important  nature  of  its  contents. 
^  "The  eye  is  subject  to  two  Conditions :  a  stdte  of  test  *wi6l 
mtite  dMivion  of  sensation,  toU  a  state  of  watchibhiess,  dtiring 
which  bctdi  the  optic  nerve  and  the  nerve  of  voluntary  motion  tte 
In  activity.  When  the  eye  is  at  reiit,  as  in  sleep,  or  even  When 
Hm  ^e-fids  we  ishtit,  the  «ehSation  on  th6  retiAa  being  then 

iM)(^lMt«d^  tte  TOl«&t«y  tttiaicleff  resign  thdr  offitei  tm^b^ 
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This  18  the  tfbiMttliati  of  lih^  6t^  durilrgpeiftctilepaid.  * ' 

'^  On  the  other  hind,  there  in  an  inseparaUe  cohiiekiotl  he-^ 
tween  the  exercise  of  the  seiise  of  vilioti  imd  the  exercito  ^ifih^ 
tolimtafy  tettieles  of  the  eye.  Wheii  im  object  ie  deeiii  we 
e^je^  two  «dBited.:  there  iti  an  ihipsession  tipoit  ihe  retm*  )tbut 
we  reoeiire  also  the  idea  of  pomtion  or  relation  which  it  is  net  ^ 
ofllce  of  the  retina  to  give.  Itie  by  the  conseioudnese  pf  thd 
degree  of  effort  put  upon  the  iroluiitary  inuficles,  that  we  know 
the  relative  position  of  an  object  to  ourselves*  The  relation 
eamittag  between  the  office  of  the  retina  and  of  the  volukitaiy 
aiueeies^  I9ay  be  illustrated  in  this  tnanner. 

<'  Let  the  eyes  be  fixed  upon  an  iUuminated  dbjeet  until  tket 
retina  be  fktigued^  and  in  some  measure  exhausted  by  the 
image^  then  closing  the  eyes^  the  figure  of  the  object  win  cqhol* 
tinue  present  to  them:  Und'tt  Is  quit%  tBt^kf  that  nothing  can 
change  the  place  of  this  impression  on  the  retitia.  But  notwith-* 
standing  that  the  impression  on  the  retina  cannot  be  chalited^ 
the  idea  thence  arising  may.  For  by  an  exertion  of  the  voltm*^ 
taiy  mnscles  of  the  eye-ball,  the  body  seeh  will  appear  to  change 
its  {dace^  and  it  will,  to  6ur  feeling,  assume  differeiit  positions 
according  to  the  muscle  which  is  exercised.  If  we  raise  ^ 
pupil,  we  shall  see  the  body  elevated,  or  if  we  depress  the  pupil^ 
we  shall  see  the  body  placed  below  us ;  and  all  this  takes  palace 
whale  the  eyeJids  are  snut,  and  when  no  new  imptesrfoa  is  ton* 
veyed  to  the  retina.  The  state  of  the  retina  is  nere  associated 
iHlh  a  consciousness  of  muscular  exertion ;  tod  it  shdw^'tliat 
vision  in'  its  extended  sense  is  a  compound  operation,  the  idett' 
ctf  position  c^  an  object  having  relation  to  the  activity  of  the 
muscles. 

^  We  miiy  abo  show,  by  vaiyhg  this  experiaieikt,  that  an 
agitiited  state  of  the  muscles,  or  a  state  of  actiett' where  the 
mnsoles  Itfe  at  Variance  or  confused,  affects  the  idea  of  the 
image.  If  we  look  on  the  luminous  body  so  as  to  make  this 
impression  on  the  retina,  and  then  cover  the  face  so  aft  to  exclude 
the  lif^t,  keejung  the  eye-lids  open,  and  if  we  now  sqtdnt,  or 
distort  the  eyes,  the  image  whidh  was  vividly  imptessed  upon 
the  retina  instantly  disappears  as  jf  it  wete  wiped  out.  ,  Does 
not  this  circumstance  take  place,  because  the  conditiofit  ef  the 
mnseles  thus  unnaturally  produced,  bei^g  incongruous  with  the 
eaiMoise  of  the  retina,  disturbs  its  operation  ? 

'^  If  we  more  the  eye  by  the  voluntary  muscles,  while  thit 
impression  continues  on  the  retina,  w0  shall  have  the  notion  0f 
plai^  or  relation  raised  in  the  mind ;  but  if  the  motion  of  the 
ey«4Ndl  be  ptoduced  by  any  other  cause,  by  the  iiiv<duiitMy' 
nmsdesy  or  by  pressure  from  without,  we  shafl  hdve  M  tottkm 
sfonding  t^hange  df  sensation. 

<<If  we  make  the  impression  on  the*  MiHA  in  tiie  itt&nnilt 
dtmtSh^Af  tmd  ehnt  ihe  eyes^  &Lt  in^ge  wiH  oM  be  dfii«liNl# 


De  when  the  eyes  are  shut,  because  there  is  hemi^^^eitte  dT' 
TohintfMTifiS^^oi^*  V  we  ait  at  some  distatloa•^ltKM  %*lailip 
wm^  l^as Ajcbv^f,  of  giound  ^ksa#,  and  fix  the^ya  eiitJh6^t)Mire 
OMt^  fjad  4^9  j»hut  the  eye.  aim  oonlau{datat||e*^[duM(M«ittf  A^ 
aye;;aful  if^  while  the  image  continues. to. lie  fMreSaot  of  tt  tine 
1b1(ue  cqlonr,  w^  press  the.  eye  aside  with  die  fe^r'we^^hafl  not 
more  that  phantom  pr.ipageir  aUhoogh  the  cirde  of' tight  ptio^ 
duced  by  the  pressure  of  the  finger  against  >th6  eye-b^  mofves 
with  the  motion  of  the  finger.   , 

!,  ''  May, not, this  be  ac^o^pted  for  in  tins  manner :  the  metkm 
produced  in  the  eye-baU  not  b^ng  ipeaformed  by  the  appropriate 
organs,  .the  vpluntary  muade^  it /coaveya«oae|iaation  of  ehadge 
to  the  sensorium,  and  is^  not  aesooialta  .wi^  the  ]f)0|>ression  <m 
the  retinat  so  as  to  afiect  t^e.  ide^t  j^s^cited  in  the  mind  ?  It  is 
owing  to  the  same  cause  that,  when  looking,  on  the  lamp,  by 
pressmg  one  eye,  we  can.  make  two  imngPBtgfeiA  we  can  make  the 
one  move  over  the  other.  But^  if  we  have  received  the  impresskni 
on  the  retina  80  as  to  leave  th^  phantom jrisible  when  the  eye*lida 
are  shi^t,  we  cannot,  by  pressmg  one  eye,  produce  any  such 
eiSect.  We  cannpt,  by  any  degree  of  pr^asi^tet  ip^!^  that  image 
appear  to  move,  but  the  instant  that  the  eye  moves  by  its  volun- 
taiy  muscles,  the  image  changes  its^place;  that  is,  we  prqdwe 
ihe  two  sensations  nec^essaiy  to  raise  ^bjs  uieaift  the  lun&f*  we 
have  the  sensation  on  this  ret,^n^.combi|U9d;witfe  die.GOMcimMi<- 
ness  or  sensation  of  muscular  activity*      .  .  •  -  w: 

"*' These  experiments  and  this  expiapbtM>n-c^the'efi*actvof  the 
associated  action  of  the  vQluntary  mi^BcleSi  of  ti»eieye*hial^a|qp«»ar 
to  me  to  remove  an  obscurity  in  which  this  subject  has  been  left 
by  the  latest  writers.  In  a  most  scientific  account  of  the  eye* 
and  of  optics,  lately  published,  it  is  said  on  tbia  quaation,  *  *we 
luibw  nothing  more  than  that  the  mind  ar^siding,  as  it  were,  in- 
every  point  o?  the  retina,  refers  the  ioi^pressioQ  made  upon  it,  at* 
each  point,  to  a  direction  coinciding  with  the  last  portion  of  the 
ray  which  conveys  the  impression,'  The  same  e^or  aays^ 
'  Kepler  justly  ascribed  erect  vision  from  an  inverted  image  to 
i^n  operation  of  the  mind,  by  which  it  traces  the  rays  back  to  the 
pupil,  and  thus  refers  the  lower  part  of  the  image  to  the  iipper 
side  of  the  eye.'  What  can  be  here  meant  by  the  mind  fouow- 
ing  back  the  ray  througli  the  humours  qf  the  ^ye  ?  It  might  as 
well  Follow  the  ray  out  of  the  eye,  and,  like  the  spider,  feel  along 
the  Une.  A  much  greater  authority  says  we  pu»d^  oucselves 
without  necessity,  f  We  call  that  the  .lower  end  of  an  olyeet 
which  is  next  the  ground/  No  one  can,  doubt  that  the  obeeo* 
lity  here  is  because  the  author  has  not  given  himself  room  tc^ 
ilhistrate  the  subject  by  his  known  ii>g;enui^  and  profoundtieae. 
But  it  appears  to  me,  that  the  utmost  ingenuity  wiU  beat  aieae 
to  devise  an  explanation  of  that  nbwer  by  which  the  eye  becsoaiea 
aJBoufunted  with  the  position  ang  relat^i;  (>f  ftbj^ts^  |f  tb^  tMM 


.  •  •»».•<  *- 


181^3  f n>cwgn[»«^aiV»toi^'ib/  Soeieiui.  %^ 

...tt  Lvt  iifi4Oii0id0r']i<m'iiBH»lte  Md  d^lMate  this  H^aalk'^^itii^ 
cni»  noHiw  ia'  by<^wUcli'we.tMilattioe  tb^  b6d;f;  lintt^'f/^  WUi^  ^ 
w^  jw4gc^^'^  .pofitikm/ofitbe  Kiiiibs^'iit^ietlfer  tltiti 
Qf^.raBti..  Jiot  u»  oonndetihow'itt^^efl'th^  ureiuie'Of  toiiofii 
i^uld:li6,^  w4  hoi«r  little  of 'wliat is  MtoaUrkhbWn  Mtfo^ti'^ 
double. ottoe  of  nuiBciles  and  luem^o^  iptould  be  9jdfAak^%ifiY&r 
stt^of  tdiidi  alone^' I  and -1196.  shall  be  p>l^pared'to'jrifi^e^ixiiii:^6 
importance  to  the  recti  muscles  of 'the  eye^'  fd  am  of/j^e 
^i^am  ^f  viflioii.:  to.the.officeft>  perfdiiMd  by  the  fhune'sffound 
tll»  ^^bdyi  ia<  aid  of  the  ifta«ra9M»t  itiielf.^    ' 

A  fla^  aooompiuiier  thie  eommuiiicatioh,  -  showings  ike  mtis'4 
olea-of  the  eye  aa  seen  in ft^nt^  andin profile.  >    - 


,.         .      1      •  ,    ►      ,'•..♦../.' 
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iainiiiiu;iiiiunr"l"m.'ii'  MiUf'ir,  ,l\    ' 
>         .         ' .  I  /        .   •  •  >  • 

•  THBifisBt  Meeting  of  thU  Society  fbt  fHe  preseut  sessic^  took< 
nlaoe  oft^effiOtb  of  Ifmiembtet*  ftet^  wUen  Ma^  Gen..  Sir  (j^. 
Murray  and  John  Rennie,  B^.  wt^te  iadmitted  I^llows;^  andthe 
Qpd«>nMUi;£eetaii8  mi9  rdifedy 

•,Gta»  Ifad'Abatomy  of  tite  HumahBr^ihas  compared.  wit)i'  tbatj 
of ^. Fishes,  Insects, <  atfd' W6rms  ;*  by  Sir  %   Some,  Bar^ 

V.'P.«;.'S.   -.'^  -'  '•  ••■•'■••»■'••'''   '  "  ^  '\  ;  ' 

« This, 'leottare  was  Tiery  ^hortj'  aiid  cbnsiiktecl,  princu)^}V  oi^, 
remajdcstHnstvatci^  ^  thetttibroscopical  drawings  by  Mr.  Ba]ier# . 
witii  whiol)i.itMuia!e«^omplitiiefd/some  more  particular  ob^errajr, 
ttoilB 'beingiTi|ser«(ed  foi-' thefexpld^^  Occasion. 

wj».taken-toie)wetfda  hi^h  and  jtist'Wibut^  tp'tbe  micrpscopicai 
inveatigaliione  of  fiwattim^rdatn,  \Vhibh  were  unequalled,  by  smyi 
it  was  remarked,  except  thifs^  of  Mr.  Bauer.  The  ability  of 
betkobsehrers  ^9B  Of  iBudi  'and  so  rare  a  j^ature,  that; with 
respect  4o  eaah;  it  lVad'b€len' ascribed  to  some  particular  con* 
8tvacti0isfK>f  the  mitnroscppe  i  and  it  hadeven  been  s)isipeeted,., 
theti&waDSoienlain  had  a.  pe'caliair  method  o^  using  tne  in^. 
stramenli^'wM^  had  died  with  hitn. 

A*jmrtioa  of 'irery  Cedent  faiiman  bra  merely,  steeped  ijl./ 
disfemm^vi^n  was  examined  by  Mr.  Bauer,  who  perceived  ifi.,f 
it  mwft  o£  g^ob«l(6s'proGediYi[^  in 'straight  line^  from  t|m  cpitii^ .: 
iut^ytissiiiuididlivy  p^ort.  - '  A^  comparison  was  ins tit\ite4  tpf :  tl|^  < 
hwen^inam iHHih  tho'dome  6fgnti  in  fishes,  itisects^  and  wom64.r 
In:theobna6b/ "tho^  bt^ir  has'  a'  cet^fal  cavity,  and  its'ba^  if  .. 
nodoMetL  *  »l0'lto*bee^  that  'orgwHs  larger  in  proportion  tfaka 
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66'  Pfm^Mf^i^/J^MhaiflbwhS^ckiim'  QI^l^. 

itt  ibe  titiiif  iBBeeto  whiobrhem  bech  ^xattiiiied'i  it  ut'dtoJaffg^ 

in  the  moib  and  in  the  caterpillar. 

.  Theiieadiiig  wm  MmiMaieii  likewise/^ Setae  Obser^Miotifi 
oit  tiie  Migration  of  Birds;  1^  the  4ate  Dr.  Edward  Jmos^ 
F«R^4Bi ;  coi&nmmiiat^d'bj  his  Nephew,  Mrs  it.  (X  Jenner. 

N»v.  97.^^]^«  D.  CressweU  and  Prof^Baiiow  were  admitted 
JE^eHoWs  of  the  Society;  and  the  reading  of  JD^i  Jenfier's  paper 
was  concluded. 

.  Dr.  Jenner  had  intended  to  present  this  paper  to  the  Rcpyal 
Soctety^  himself)  bat  was  prevented  from  ftdly  com]^letitigit)  as 
t6  arrangement,  by  his  extensire  oon:esponden<$e  on  the  subject 
of  vaccination.  It  cdmmences  with  some  general*  obbe^atioiia. 
OQ  the  Migration  of  Birds,  and  particularly  with  respect  t6  their 
capability  of  taking  such  great  flights  as  migratkmnLUstreqmrei, 
and  which  some  writers  have  questioned.  Dr.  Jenner  brings 
forward  various  facts,  to  show  that  there  are  no  grounds  for 
such  doubt ;  among  wfaieh  are  the  ibHowmg*:  a  hobby-hawk 
was  seen  in  a  vessel  near  Newfoundland  ;  and  an  owl,  seemingly 
the  common  brown  owl,  flying  above  the  Atlantic  wave,  with  as 
much  agility  as  if  pursuing  a  mouse  in  the  fields ;  cuckoos, 
snipes,  and  other  birds,  have  likewi|e  bee^^eeni^  ^he  Atlantic ; 
a  flock  of  birds  resembling  Unnets  settled  on  the  rigging  of  a  ship, 
remained  awhile  chirrupping  in  cO!icert>  and  then  new  away ; 
g^ese  hd.ve  been  caught  in  Newfoutidland  with  their  culopa  foil 
of  maize^  a  species  of  corn  whichis  not  grown  but  at  an  .im- 
mense distance  frotai  that  island.  The  discussion  Of  tinis  branch 
of  the  subject  is  succeeded  by  some  remarks  on  the  faouliies  of* 
discrii:ninatipn  and  guidance  which  must  he  exercised  by  bitds, 
in  the  Ipng  lights  thus  taken>  and  which,  Dr.  J.  conceives,  must 
be  of  some  peculiar  and  unknown  nature ;  pigeons,  it  is  ob- 
served, which  have  been  taken  several  hundred  miles>  completely 
secluded  from  the  Ught,  by  being  shut  up  in  a  box,  will,  wheu 
set  at  liberty,  immediately  return  to  the  place  whence  they  were 
taken.  The  periodical  disappearance  and  return  of  birds  has 
been  ascribed  to  hybernation,  but  of  this  Dr.  Jenner  never  wit- 
nessed an  instance  ;  nor  could  he  ever  obtain  any  satisfactory 
evidence  of  it.  When  birds  appear  for  the  season,  they  are 
never  in  the  emaciated  and  weakened  state  attended  with  loss 
of  fat,  seen  in  bybemating  quadrupeds  when  they  quit  their  I 
retreats  ;  but,  on  the  contrary,  thev  are  quite  vigorous,  and  as 
active  as  at  any  period.  With  regara  to  the  supposed  immersion 
of  birds  in  ponds  and  rivers  for  the  winter,  Dr.  J.  remarks^  that 
their  respiratory  organs  are  very  similar  in  structure  to  those  of 
quadrupeds,  and  are  no  better  adapted  for  performing  their 
nmctions  under  water.  He  took  a  swifts  about  the  10th  of 
August,  or  on  the  eve  of  its  departure,  and  held  it  under  water, 
when  it  died  in  two  minutes.  It  has  been  conjectured,  that 
repeated  alternate  immersions  and  emersions  might  have  the 
jemci  of  altenng  the  correspondittg  a^etion  of  the  hekrt  md 


li|«M ;  baft  thofifb.fiwiAs  a94  pa^ut,  it  is  obsei;v9d|..i»  roplv 
to  this  coujecture,  frequently  )^l^  ia  the  water  Qvev  wluw 
'  they  are  akimming)  y^t  thc^  iiever  imiuerge  tbemselyea  ii^  it^  {(q4 
ism^  i/^  theywera  to  do.^Ojr  theii:.wu]4^  would  become  9P  wet 
as  to  prfYent  their  flying.  The  common  duck,  when  purBuedl 
and  forced  .to  div€  repeatedly, .  by  a  water*dog,  arrives  .#1^  the 
surface  again  much  exhausted ;  as  is  likewise  the  caae  with 
^ebes  and  auks,  after  repeated  diving.  Dr.  Jenner  had  b^en 
i^^th^  habit  of  receiving  Newfoundland  dogs  from  that  country, 
and  had  ascertained  that  they  never  continued  vnd^r  water  fpr 
more  than  thirty  seconds,  and  even  then  seemed  confused  \vhei| 
thejr.  oame  up.  It  had  been  asserti^d  that  negro  and  q^er 
diyexs  remained  under  water  several  minutes ;  bi|t  J)u  Jp  coqct 
ceives  this  assertion  to  be  grqundecl  only  on  a  yagi^.guessj 
and  that  the  time  was  not  measur^d  by  a  stop-watch. 

The  next  division  of  the  paper  relates  to  the  remarkable 
effect  of  instinct  in  birds/  of  their  returning  to  buil4  on  the 
same  spot  for  many  successive  seasons.  The  author  took  twelve 
swifts  from  their  nests  in  a  barn,  indelibly  marked  them  aU,  by 
taking  off  two  claws  from  one  foot  of  eftch,  and  thep  set  them 
at  Uberty4  Some  of  them  were  caught  agfun  on  the^  same  spot, 
at  liie,  expiration  of  a  year,  9^d  others  after  two  years  jwl 
elapsed;  4bey  were  not  attended  to  afterwards,  but  at  the  e^pi* 
ration  of  sevfw  years,  from  their  original  capture,,  one  -of  tb^se 
marked  swifts  was  brought  in  by. a  cat.  .       .  r 

Dr.  Jenner  nextproceeds  to  state,  as  the  cause  of  the.  mig^ratipa 
of  birds,  that  the  tumid  and  enlarged  state  of  the  testes  in  the 
niale,  and  of  the  ovariain  the  female,  at  the  seasoaof  their  depai> 
tur§,  prompt  the  animals  to  seek  those  countries  where  they  oaQ 
obtain  proper  succours  for  their  offspring  ;'^that,  in  fact,  the 
nestlings  are.  the  objects  of  this  provision.  The  parent. birds 
leave  the  countries  they  migrate  from  at  a  time  when  their  own 
wants  are  completely  supplied ;  and  they  remain  in  those  to  which 
they  migrate,  no  longer  than  suffices  for  the  rearing  of  their  young. 
Thus  the  swifts  arrive  in  tliis  country  about  the  5th  or  6th.  of 
April,  and  depart  hence  about  the  10th  of  August.^-^Dr.  Jenner 
here  observes,  as  a  remarkable  circumstance,  that  Ray,  who 
attributed  the  migration  of  fishes  to  its  tru^  cause,  that  of 
seeking  proper  situations  for  spawning,  overlooked  the  cor* 
responding  impulse  as  actuating  birds. — The  martins  leave 
this  country  successively,  some  ccmtinuing  to  rear  a  brood 
much  later  than  others :  many  of  these  birds  roost  in  the  walls 
of  B^^keley  Castle ;  and  Dr.  J  enner  found,  by  dissecting  a  num* 
ber,  taken  at  the  same  time,  that  Uie  ovaria  of  the  females  were 
in  ia  variety  of  states  ;  in  some  the  eggs  being  no  bigger  than 
hemp  seed,  while  in  others  tliey  were  as  large  as  peas ;  the 
testes  of  the  males  exhibited  analogous  de^ees  of  tumidity. 

SwajUows  are  seen  flying  over  pools  and  waters  in  spring, 
in  Mir^b  9f  4ie  gpfits  on  which  tbey  are  then  obliged  ibo 
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ftdd  ^  And'  iiQibeceilfie  'th^  kave  ibiiMBr  £roai  the  wtleni.  Tlmr 
U8«alf foody  Uke  ikaJt  of  swifts  amd  martins,  is  ft  spetfies  of  soft* 
rabfBii8,'B8  4he  author  ascertaiaed  byidiaseelion.  *  ,..:.,.,,. 

:Bivdj4btlit  rear  several  broods  in  the  season,  fceqimentiy  lea^e 
the  Ia4t  brood  to  perish ;  thus  a  pair  of  swifts  that  oaA  Uroirght 
up^  tkvee  broods  in  one  nest  left  the  fourth  to»  perish ;  sad  the 
xthotheceame  baok  in  the'foHowing  year,  thi^w  ontthe  fijcffletons^ 
andiaid  in  the  nest  a^ain.  Many  nests  of  late  birds,  of  ywnont 
species,  are  deserted  m  this  manner  by  the  parent  animals;  but^ 
the  latter  thus  leave  the  country  when  it  abounds  with  their  olen 
fodd. 

/The  young^  birds,  it  is  remarked,  cannot  be  directed  in  their 
mifitratory  flights  by  the  pjarents,  but  must  be  guided  by  s<Hiie 
i^nown  principle  :  if  it  be  admitted-  in  the  case  of  swifts, 
maDtins^  and  other  birds  associating  together  in  flocks>  that  the 
yoiifig  Biay  be  directed  bv  the  motions  of  their  fellows,  yet  this 
cannot  be  the  case  with  the  nightingales ;  nor  with  the  euckoosy 
wito,  though  reared  in  the  nests  of  many  different  birds,  are  te- 
pHwt!  migrators.  The  patent  cuokoo  has  left  the  country  before 
itl»^ouag'i(re  ceared,  always  departing  early  in  July.  - 

0r;  Jemier  next  gives  some  particulars  relative  to  the  enlarge* 
Beat  of  the  testes  and  ovaria  in  bwds^  supplementary  to  thoscf 
which  have  beeo  fMmted  out  by  Mr.  John  Hunter.  In  tkose  bi^da 
who  paic  biM:  (or  a  short  time  the  testes  are  small,  while  in  those 
with  whom  the  connubial  ^compact  is  of  long  continuance,  they 
are  lafge.<  la  the  cuckoo,  a  polygamist^  and  who  continuea 
with«tiie  female  but  lor  a  very  snort  time,  the  tesites  are  of  Ae 
sirie  of  a^^4>h  only ;  but  in  the  wren,  whose  attachment  to  hie 
mate,  extends  from  spring-  to  autumn,  they  are  eyxA  to  a  pea 'in 
BU^ttitiide^  thus  much  larger  in  the  flatter  than  in -the  fonbei',iti 
{mi|K)rtion'to  the  siae  of  the  bird.  A  continued  supply -of  gene- 
mtive  'pow^r  ie  required  in  birds  who  pair  for  a  long  time,  ia 
casettbe  brood  should  be  destroy edr--but  in  those  like  thecudsoo 
tiwpiK)vision  is  unnecessary. 

'^^m- winter-  birds  of  passage  leB^ve  this  country  forpteoifiely 
th^  sume  reason  tbatimp^ls  the  ipring'Wugr/i^or5  to  come  hither; 
somi^  iof  them,  as  the  wild-duck  and  the  wood«pigeon,  which 
O€ca0io!aally>  build  here,  are  irregular  in  their  migration;  the 
nlost  .regular  are  the  red-wing  and  the  field-fare,  of  whose 
budding  ui  this  country  Dr.  Jenner  never  met  with  ah  iostancie* 
The  foM  of  the  former,  be  observes,  k  not  haws,  oc  the  fsiiit  of 
tbewhite  thorn,  as  has  been  stated,  but  worms  and  insects^ 
which  they  gather  from  the  grouudj  feeding  in  flocks;  Dp.  J; 
had  seen  (them 'dying  of  famine  when- haws  were  abundant. .  A 
^entlemiiiii  sawa  flook  of  field--fare$  on  the  day  before 'the>tbftw# 
fiftg  of>the  great  frost  of  1794^  and  theyiseemed  as  wildiSAidi  vi* 
gorous^H^  u  in^seasbn ;  he  shot  oney  whii^h  Drw  Jenner^xamided, 
mnd'fputtd  ix>*bein  esEcellent  condition,  but  there  was  iko  fc^d  its 
the'  stottiacbv  and  tiie  last  ^faich  the  aainHil  had  eaten  wvulb  di- 


ge80^ :  n<m(ft&ihe^oEimcl'Wa»  cohered  wkii.  mow/tiid  >»  tih^« 
bug  ft^8t*^lia4  destroyed  evervfching  they  ooiild  fiied  oti>  tbeaef 
field-fares  must  have  rettirnect  here  for  a  short  time,  ia  coiuie-. 
quea^edf  thie  inclem^icy  of  the  weather  ^broad«  Redwings 
»tid>fidki-Jbre^  always  leave  this  country  when  they  aseinttlM^ 
beM  condition.  The  approach  of  severe  frost  is  indiqartdd  •  by* 
tke  arrival  of  water-birds,  as  that  of  thaw  is  by  the  comiii^iof 
the  "Spring  migratoiB.  Birds  often  outstrip  in  their  migrations) 
tiie  progress  of  the  frost  itself.  >   • 

Dr.  Jonner  considers  that  Dr.  Darwin  must  be  mistaken  in* 
what  he  says  respecting  cuckoos  seen  feeding  their  young.  The» 
bwds  in  question  must  have  been  goat-suckers,  wmch  are  very 
easily  confounded  with  cuckoos  by  those  who  are  not  fuUycoft*' 
-versant  with  the  characters  of  their  plumage,  Su;*  <        .  ^  m  . » 

This  very  interesting  paper  concludes  with  a  recapitolaiio&of^ 
the  principal  facts  contained  in  it.  and  of  the  author^s  ^ewS' 
respectingthem. 

D&:^  1 . — ^The  anniversary  meeting  took  place  this  day*  {SU^ 
Andrew's  Day  falling  on  a  Sundav)>  and  was  numerously  atten^d- 

Afler  stating  the  names  of  those  Fellows  whom  the  Socie^ 
has  bad  the  misfortune  to  lose  since  the  last  anniversaitVy^'tiie 
President,  Sir  H.  Davy,  delivered  a  discourse,  in  which  heiBO^ 
ticed  such  of  them  as  had  by  their  comuutmcatioiis  ito  ib»' 
Soci^j>  or  by  their  philosophical  labours,  advanced  tile  pnwresS' 
of  science*  In  presenting  the  following  sketch  of  the  ]Preitt*M 
dent'i^  address^  we  wi^h  it  to  be  distinctly  understood  that  we 
pretend  to  offer  a  mere  outline ;  it  is  quite  impossible^  in  thi^ 
space  to  which  we  are  necessarily  confined,  to  impart  to*  the 
reader  an  idea  of  the  high  and  eloquent  eulogium  which  the 
President  bestowed  upon  the  memory  and  labours  of  someof  the 
deceased  Fellows.-*-Beginning  with  Dr.Hutton,  he  observed,  that 
has  labours  of  more  than  half  a  century  had  established  his  re>« 
potation  as  one  of  the  most  able  mathematicians  of  his  countiy 
and  age ;  after  alluding  to  the  papers  which  had  beeapnblisbflSl 
in  the  Transactions  of  the  Society^  he  observed,  that  cfuring  the 
long  period  that  he  was  Professor  at  Woolwich,  he  might  be 
regarded  as  having  eminently  contributed  to  awaken  and  keep 
alive  that  spirit  of  improvement  among  the  military  students^ 
which  has  so  much  contributed  to  the  character  of  the  British 
officer^  and  which  has  been  attended  with  such  beneficial  results 
to  the  country*  The  merits  of  Dr.  Hutton  as  an  experimental 
philosopher,  the  President  observed,  were  of  no  mean  kind ; 
they  were  displayed  in  his  paper  on  Gunnery,  for  which  he  re-* 
ceived  the  Copleyan  medal,  in  1778  :  this  paper  contained. an 
account  of  some  difficult  and  delicate  experiments  ontiie  force 
of  gunpowder^  from  which  conclusions  were  drawn  connected 
with  important  practical  results.  Sir  Humphry  then  observed, 
that  Dr,  Hntton's  greatest  work  was,  perhaps,  his  calculatioa  <» 
the  Density  of  th^  Earth,  Ibunded  upoa  Pr.  ]Me»kelyiif '«  9spe« 
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rim^iits  im  the  efiecta  of  Schehallien  on  the  I^lumMme.  This 
labo«iiri  (Comprehending  the  most  complicated  arithmetical  pro- 
cesses^ the  President  observed,  wOnid  for  ever  associate  his  name 
with  one  of  the  grandest  and  most  important  physical  problems 
solved  in  the  last  century,  and  transmit  it  with  honour  to 
posterity. 

To  speak  of  Dr.  Edward  Jenner  as  a  man  of  science  of  onr 
own  particular  school,,  the  President  observed,  would  be  saying 
little,  for  he  had  a  higher  claim  to  our  deep  regret  and  profound 
admiration  as  a  benefactor  to  mankind  in  general. — ^A iler  ad- 
verting to  the  invention  and  effects  of  vaccination.  Sir  Hum- 
phry fiavy  remarked,  that  the  originality  of  Dr.  Jenner*s  mind 
and  the  accuracy  of  his  observation  are  shown  in  his  first 
communication  to  the  Society,  on  the  Natural  History  of  the 
Cuckoo^  and  in  the  pursuit  of  his  great  object,  he  met  with 
obstacles  which  required  no  ordinary  degree  of  perseverance/ 
and  of  confidence  in  his  own  powers  to  overcome  j  the  fair  way 
of  judging  of  the  merits  of  an  inventor,  said  Sir  Humphry,  is 
by  the  operation  of  his  discovery  on  civilized  and  social  life ; — 
and  in  tnis  respect  Dr.  Jenner  stands  almost  alone. 

Of  Dr.  Bailue,  the  President  observed,  that  whether  consi- 
dered as  a  Physician  or  as  a  man,  his  talents  and  his  virtues 
Were  alike  distinguished, — ^his  works  show  the  accuracy  and 
coolness  of  his  judgment;  his  minuteness  in  observation  ;  and 
his  acuteness  in  referring  effects  to  their  true  causes,  amidst 
the  complicated  phenomena  offered  by  diseased  or^ns.  No 
man  was  ever  more  free  fr6m  lany  taint  of  vanity  or  affectation ; 
he  encouraged  and  admired  every  kind  of  talent,  and  rejoiced 
in  the  success  of  his  contemporaries ;  and  he  maintained,  even 
at  courtj  the  simplicity  and  dignity  of  his  character. 

Col.  Wm.  Lambton,  the  President  observed,  was  a  veteran  in 
the  armyof  India :  two  papers  of  his  are  published  in  the  Trans- 
actions of  the  Society,  on  the  Admeasurement  of  an  Arc  of  the 
Meridian  in  Hindostau — a  work  of  great  labour,  displaying 
minute  accuracy  and  extraordinary  perseverance,  and  carried  on  in 
a  climate  unfavourable  to  bodily  exertion  or  intellectual  pursuit. 
This  arc  e^^tends  in  amplitude  very  nearly  ten  degree^;  and 
Col.  Lambton  had  the  honour  of  having  laid  down  tne  largest 
ilingle  arc  ever  measured  upon  the  surface  of  the  globe. 

The  President,  whennoticing  Archdeacon  WoUaston, observed 
that  the  litfle  which  he  had  contributed  to  the  Society's  Trans- 
actions occasioned  regret  that  he  had*  not  been  a  more  frequent 
contributor  .---His  papers,  said  Sir  Humphry,  on  the  Measure- 
merit  of  Heights,  and  on  the  Alteration  of  the  Boiling  Tempe- 
rature, offer  a  valuable  resource  in  ascertaining  the  altitudes  of 
mountains,  and  are  remarkable  for  accuracy  of  method  arid 
(distinctness  of  detail. 

'   After  making  respectful  mention  of  Dr.  Cartwright  and  Mr. 
Jondan,  the  President  preceded  to  make  some  observations  on 


the  mai^«>l>bd€^pkywim64^>  tQ«lo!)Q  P.ond,Bs^t  AMf(m««ier 
ILoya^  l^r  W  Taviovis'  obeervfitioBs  and  iM^moi^ilicii^ioM -pi^. 
lUbed.by  th(j  6:oyal  Society;  \^e  cai^  giv^eii  qMU  &i|kla;  u]m'i«^. 
this  ^cQurse^  tbaQsof<the*t|ibUtQ&  of  pmise  ^9  Uie  :flf»^^a9ed* 
meiiiberB  :  it  ijr^  Te0^i?ed>^by  the  $oeiety. i&;ain^$t^Mr  :w))i^h 
evinced. tbeir»0tFong  deaioetmt itabovld  «a nmde % t^emimiiilk 
record  by' the. pr^ss.  .'.•« 

Having  given  an  biBtorical  sketch  of tllio.laboura  *Qf  the 
Astroi^oiper  Royal^  and  stated  his  merits  as  nn  aeeurate  awl 
indeiiitigable  observer;  the  PresideBt  ob3earved,  that  it  is  very- 
difficiilt  to  point  01^  th^  specific  merits  of  ast^ononiieal  absem 
v^tions;  they  ace  qot>  he  said,  like  philosophical  or  cjbqmicll 
ei^pefiaieiijtSi  \^hich  produce  an  iipmediate  result.;  th^ir  delicBcgr 
and  exactness,  he  observed,  could  only  be  judged  of  by  idiOM 
who  have  vfitnessed '  th«  maniier  in  Which  they  ant  mMe^i'fllid 
who  are  accustoi^ed  to  the  same  kind  of  labour;  said  as^  tiiafi 
often  relate  to  long  periods  of  tiine,  their  ^corrlBictnesa  aadvaltte 
perhaps  can  only  be  fairly  estimated  by  posterity*   .  '    -  t 

The  President  then  took  a  rapid  but  lumipous  hi8toii6al>ie# 
of  the  labours  of  Flamsteadi  Bradley,  and  Maakdyne,  ami  he^ 
aUij^d  to  the  discussion  still  pending  between  the  AstPOiioniei!^ 
Royal  and  Pf«  JBrjnkley.on  the  subject  of  parallax.  *  ... 
.  Sir  Humphry  th^u  adverted  to  the  principal  pbinf s  of  discuaskM^ 
ia  tha.papers  of  the  Astronomer  Royal,  viz.  the  grand  and  Icm^ 
agitated  question,  of  the  parallax  pf  the  fixed  stajrs^snd  to 
apparent  de  clinaiion  or  change  of  position  in  a/  niimbiar  of.  th^ 
st^re,  not  to  be  c(ccounted  for  oy  any  kitown  la^vtv .  U6  'taid:  tkb 
Council  di<4  'not  m^anby  this  toketir  of  ithetv  reapedtifer  Afav 
Pond,  to  give  any  opinion  on  the  subject  of  parallax,  which^ 
however,  it  was  satisiactQjy.tQ  fin^  W^.ROW.  brought  into  very- 
narrow  limits ;  nor  did  they  enter  at  all  into  the  subject  of  the 
apparent  declination,  for  pj\  a  matter  of  such  great  importance, 
new  observations,  and  the^es^drcheife^'of  years,  were  required  to 
fix  the  judgment  of  scientific  men. 

cHa3Hi1^meftili(Mietf  \W  advateta^es  whUH  i$eif fgkiibtf  fil^i  ^c* 
quired  from  astroti<tn(iical  bbserVMioh»,  andMi^Hich  to  this  coun- 
try were  peculiarly  necessary,  on  account .  of  its .  m^itime  and 
colonial  empire,  the  President  observed,  that  astronomy  had 
0):^(ed  a'  .powerful  eSeCt  in  the  general  improvemenl  ef  Che 
human  mind,  by  developing  the  true  system  of  tiie  tniv^ree;.  4A 
cbhsequence  of  the  discoveries  made  in  it^*  all  the  9n|)6i*stftionis 
notioiis— etll  the  preiudiifies  respecting  the  heavenly  bodi^. 
which  had'  isuch  an  effect  lipon  tne  destinies  of  individuals  ana 
of  kingdoms  in  ancierjt  time's,  have  disappeared  ;  andthesciejiC6 
ffiCjt  ixbw.eri^ts  ik  the  noblest  montimeilt' ever  raised  by  majito 
^1  .^ojy,  ^.^,^^  Maker ;  for  its  ultimate  and  refined' 'dqy^lop.er 
toents'deotwstrate  combinations  which  could  only  be  tjje  fesvili 
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4i^iit.aadre«i^  mm  nearly  as  fdlows  >^1  now  present^  fom  this 
]nie4t|I^CQiiaid«r  it  as  &  token  of  tiie  respepiiif  ibe 8<MbmY;  tad 
iQf^e.(CwAde]ic6oftheOeiimfil  great  acctttaby  w  yoar 

oWieprationBt  reeaiTe  it  likewise  as  a  metkiorial  tnidlt'fitttire 
id^ftaatlaboars  in  the  same  d^rtknetft  of  sdefide  are  fi^ped 
ibr,'iiayi  are  expected  from  you.  i  am  well  aware*  that' some 
^[SMFXh^  greatest  and  most  idipprtant  objects  of  discover]^,  at^d 
itHMcTy  perhws^  most  obvious^  have  been  attained  by  the  lanp^rs 
Yj^yputprea^cessors.  Yet  Nature  is  inexhanstiUe  ^  gnd  ^ 
;^6Wets'and  resources  of  the  human  mindy  and  the  refiq^flDSieiits 
of  arty  have  not  as  yet  attained  their ^Umits*  Who  would  have 
nviiicipit^d^  hatf  a  century  ago,  the  discoTeries  of  Herechel  and 
Piam?. 

..<' Though  porsmng  a  soienoe  that  may  be  considered  as  in 
katantwity^  yon  have  advantages  of  a  peculiar  kind ;  more  per^ 
dno4i  iaortniments  than  were  ever  yet  employed ;  more  extensive 
tMMislance  than  ^ttny  of  yoiir  predecessors ;  and  updn  these  points 
t&tf  DbetaHty  and  promptitude  with  which  Grovemment  have 
iMst^^^dintb  alt  the  views  of  the  Council  of  the  Royal  Society  for 
i^tHihprpVement  of  the  Koyal  Observatory,  oannot  be  tao  nomeh 
admired*!  Confine  to  pursue  your  honourable  *  oareer,  and 
ciQcteavbu^/to  be  wprtjiy  of  having  yomr  name  tmasmiUed  to 
^'  ra.«nei^oixs  with  those  oflodr  iUiistiians pi^eceteoia* 
ll^e  .branches  of  sciencei  astronomy  is  that  from  ^hioh^thb 
Society  htaagained  moat  gtory,  and  it  Mfrer  has  lost>  aild  I  feA 
convinced  loleveriwill  loiei  any  opportunity  of  advancing  its  pro- 
l|tess,^suid>honeittriag  its  saccessful  and  zealous  cultivators; 
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^^,^'ill^^t^ttriC  ^Kt£Ltld«NC£,  AND   NOTICES   OF  SVBJlllCYt 

.coifiir«c;ri(9  yflXB  sqiBffcs* 

•  t/ Supposed  Origh  efihe  Arf  ^SmtUinglrotu' , 

^T^n  following  iieanrkB  exfdanatory  of  a  pAsii^e  in  the  Iter.  J« 
Bo4g8(m's/* ,(jf ii«ra/  (JotuJusunts.^qf. an  JSnfiiry  kdothm  Elm  vAm 
Brass  xoas  usedjor  Purposes  to  "which  Iron  is  now  amdiedf^.  inaBrtad.  in 
the^  la«t  numbw  ffCtbe  Annah^  si  p.  407*  were  predadod^fitam  lippear- 
in^^in.jth^ir.prpper  pJape  ,as  a  note  to  the  paper»  by  eireumstaaoes 
atte^ioff  their  ps8SM;e  Acough  the  pra^ 

.  .  Jt  would  apneaci  froai  a  paragraph  in  the  fiormer  part  of  his  ^aper 
(Aj^di.  JEh  vol  L  p».40),  that  Hr.  Hodgson  conjectares  the  idea  of 
prpducing  metallic  iron  by. the  artifieial  appUcatioa  of  *fire  ta  ^  orefc. 
to  have  beep  sugge^ed  to  mankind  by  Ihe  observation,  that  the  stsn^ 
:f?oiiMimi)g malice urOQi  or meteonteii  deseendediqaon  tbeeank in 


\^$f^fu^fiilifitm9i^^        nodctf  hkf  'l!tClia0k•^MM6Mail  AmblgaMi; 
I%«ra^^:^icii|f,  )Hm«verii  «ft  iildel^rafilmiti?  kiiidi»ift^«jMiilteil>  ifrdm 
ityjUfpwyjn  4>f  mfBlf^ic  iron  eDtlrety  fi-6«  fiom  ctfribj  or Hitoiiy  tmimp, ' 
ti^.fif  ing^ric, stones  ia  which  mt  laetal  i4«  n^vely'  disscnuoafeaditi 
mtiM.  Tlhos,  placing  the  Brpiliao  or  Cape  ur«Q»  and  th#  Benares  ir 
L^AigW  stotiea  at  the  extremities  of  the  scale^  the  iil^termediate  degrees 
trill  1^  fbcmed  by  the  Siberian  irovi,  with  its  globules  of  (so  cdlad) 
MattaNfric  olivine,  the  Etbogen  iron  in  which  dobules  of  a  similar  sob* 
tllante'ereimbiidded,  and  the  stones  which  fell  near  Tabor,  in  Bohemia* 
itiilWS^  ^ntaMing' nearly  one)*foarth  of  their  weight  of  iron*    A  sul^ 
fident  i|iiafitity  of  the  ni^»l  to  impart  a  knowledge  of  its  ttsefdlndss- 
wti^tit'hum  been  aepatated  from  siich  stonei  as  the  latter;  Withont 
much  difficulty ;  and  thus  (allowing  the  validity  of  Mr«  HodgsonVedh- 
jediprc^.mank^  might  have  been  led  to  she  smcWijg«ef  irbnillMi  its 
Pl^*,  Jt  seems*  indeed*  that  the  Esquimaux  inhabiting  tbetscstem 
cdsBstpf  Greenland*  visited  by  Capt.  Ross,  adunlly  e^  their  bone 
knives  with  small  pieces  of  iron  extracted  from  a  meteoric  atpner  wd 
flattened  for  the  purpose*    Mr,  Hodgson  is  not  the  only  writer  who 
has  attrfbtfted  the  first  knowledge  of.  metallic  iron  te>  the  obaervation 
<rf  BJKive  meteoric  maiises  of  that  metal,  for  this  idea  has  also  been 
tafA^te^  by  Mr*  D*  Mushet^  in  his  article  on  Iron-making,  in  the 
Slupptemens  to  the  Encyclopapdia  Britanm'ca.    The  circumstarice  h 
•oiiie*liflt?MmaifaiUe,  «bat  tlie  same  extraordinary  nkasses  of  iron, 
.wUdiv'vfctnifirBftdiscDveredy  and  even  tor  a  conitdersMe  solM^[oettt 
|Ml|iild«ifw4re.siMi|ioied  by  various  wrttentofaiverciiuMed  from  anciMt 
aa(|dliM(PP|^tiai9i  ahocild  nofw  be  eoBBidavd  as  h««inp  f#niitled>Mt 
.^^  JT?^  "^"^  ^^  "yp^  of  obtaining  thai  melai  by.«neltaig;  '        :   ' 
Mr.  )^^H%^n  appearl^to  have  beeu  mtsmfimned  with  teguAi^^^dm 
bails  of  liron*  stone  round  in  Sicilyi  which  he  alludes  to :  thev  certainly 
have  no  similarity  in  substance  **U^  the  true  aerolites  $''  aerditei 
have  no  peculiar  imN^  UlUT  JM'»IMUr%lii<^y  various  and  irregular  in  that 
remect ;  and  the  balls  of  iron»stone  have  no  doubt  received  die  appeU 
latum  of  thunderbolts  for  -tborsame  seasons*  indirectly  derived  from  • 
knowledge  of  meteorites,  whidh  induced  di&rent  nations  of  antiquity 
to  confier  it  on  various  other  minerals,  and  er^iOn  jQeMiarOMMHid 
rteibifii5  ^-^  '^'  -  *  EWTa 

ir.  CimposUion&f  AnckKt  Bronxe* 

The  follorvjpg  particulan  respecting  andent  bronze  arederived  From 
two  papers  oy  thelate  Dr.  £.  D.  Clarke,  read  before  the  Society  of  ,An« 
Gqmries'afewy^ars since,  and  published  in  their  Archsologiit ;'but 
net'  hidferto^  ^transferred  io  any  more  general  tnedbm  of  scieHiifid 
Infinmaaiofli.  \  '  ^ 

..  ItttDniGbrise's  «*  Ofmroaitdni  mpOH  iome  Cdtie  RenUiin)f  disctii)t^kd 
neoT'Samshm^  ^venmUes^/hmCambridgi^*'^  Arcbl'voK  xvi3.  b.840— 
S4S,  he  describes  certain  antiquities  which  had  been  found  on  thb 
dd/«f  Adgiistv*  1$16«  ffiecom^anymgahuman  skeleton,  about  three  feet 
bdoMferfdieauriace  of  lAie  ground^  on  the  top  oCtL  sihall  eminence  called 
.Hnckeridge:  'Hilh.  Th^^  consbted  of  two  vessels  of  bronze,  som^ 
ftagttieiitsiof thecearsestbladk  terra cdtta^  an  iron  6word  i^ntir^ly  con- 
Vettdbinfto. osMe^a  nuMylirooze rint^  whidi  had been/the  foot  of thft 
larger  Tessel,  the  iron  umbo  of  a  shield,  a  bronze  br(>acb  t>t  bodde^ 


tb(i.^f«lrm  4f  th«i,fiiH)i4t  in  ih^  Hor.iMr*  iC«rri«h'A  p|kidi»Qt  wa>  not 
Rowni  4  tM  fifgKMAte  of  Ivmicptto  resembled  ^040  found  with  C^tic 
T$m^mX'WBA  lw«4 ciivmi9»t«M€)ijl ooifKitb^tanding Hheirbeiog diacio-* 
▼«td!  9e9f.  (b^  Honao  «ti|ticM»  upon.  Ibe  Qog  Magog  Hilla,  toadod 
to  shcrw liiat  dioy.  w^finoi  of  Homao  orj^iiM  -  The  vosaeb'  oooBistuig, 
of  an  oUoy  of  wppor/wid  tin. seemed  Ukewieei  ia  J>t.  Ciarke's  opinion, 
tp  rt fo  tbeao  nwnainB  to  an  earUo?  period  than  iho  timo  of  the  Romans 
in  Britain.  /  .      .  .  . 

.  Dr.  Clarke  found  that  the  bronze  of  which  the  vesseb  were  made, 
yif$B  composed  of  68  parts  of  copper,  and  IS  of  tin :  he  ascertained, 
alae^  that  .Ae  bronae  ooina  of  Antoninvs  Pius  and  of  Morons  v/Vurelf  us 
GOPMitad 'Of  Ibei  same  alb^. 

In  bis  **  Acwmt  ^tome  AnlifuitiesJmindaiFulbwtm  in  Cambri^i^ 
skir^i**  Arch  xix.  W— -6U  Bf.'G.  describes  two. swords, a speav^'head* 
and'tw^  ferrules- supposed  to  haTobeenthe  feet  of  speavs»  whidi  were 
fami^n  Fulboum  Common  early  in •)  817*  They  were  all  of  bronse,- 
tberapaaf  and  swsords  formed  on  the  Grecian- .modeU  a  bronze  sword 
roaamhling  the  latter  liad  been  taken  out  of  the  rtTer  Cam  many  yoasa 
before*  and  sworda  of  the  same  kind  had  beeu  found  in  Ireland.  .  The 
dh>]fr  wm  JMtrd  and  brittle ;  its  fracture,  earthy,  white,  and  destitute  of 
melaUie  lustre^  but.  upon  filing  showed,  the  splendour  and  colour  of 
guU  t  it^'Spaeific  gravity  was  9'200;  .it  consisted,  like  tl^e  broaae  of 
9teolber  roHetf  of  88  copper  and  12  tin. 

Or.  Clarke  adverts,  in  the  condnsion'of  this  papa  t,  to  t^  <*  unifom* 
i|y^  ebaiaelerisiaff  all  the  reauks  which  diffissent  cnemisls'have  ablaiBei 
in  the  analyjiis  of  ancient  bronsseg  a  d^pree  of  unifoiwiity,"  he«onti<i 
noes,  f^heidiy  tci  l)e  explained  without  supposing  that  tli«i^  may  have 
existed  a  native  eoasponnd  of  the  two  metals  thus  untted.:  lu  ahnost 
avtvyiMance  the  proportion  of  the  copper  to  the  tin  has  been  88  to^l2. 
Tliiliicaa  the.' result  of  theanalysia  m^  by  Mv.Matcliett^  of  the  bromse 
nisila  broug^  by  Sir  fVmt  GeU  from  the  tomb  ci  Agamemmon-eA 
i^ii^mM\i  the  same  vesdt.was  jtko/oteained  in  the: analysis' 1^  Br» 
Wt4h^9^  of  soBie:aKrowtheads  nf  faoHJisfoand  in  the  South  ^Jtu$tfa^ 
and  I  k^f0  feitnd  the  same  constituents^siMilarly  combined  m  vaiioua 
S|W»Mlians#f  hwue  fr»mGrefdan  and  ftom  QMc sepulobress  ib  the 
immS'laoMa  of  janoianlkjSJggijp^  and  in  the  laret^  wtgrnptms,.  and  tothea 
itfons^^  of  uiesame  country.  That  in  the  analysis  oi  bronze^  found  in 
countries  widely  sapavaDed^  tbeli^  should  not  be  d  more  perceptible 
difference  jn  tb^ proportion  pf  thpir chepau:^  constitijuei^o,^iaveni^k- 
able  -circumstance.  The  Gaulish  axe  f^und  In  t'rancefhy  iH,  fluj^oui 
de  Nemours^  and  which  cut  wpod  like  tested  axe,  plight  be  considered 
as  an  exception  $  because  it  contaibed»  according  to  thp  analysis  of 
Vau^fudiny  87  parts  of  copper  combined  with  9  parts  01  tin  f .  hvji  ix| 
Ihiso^^  there  were  also  present  3  parts  of  iron/  .perhaps  a^  impurity 
of  the  tin  $  whipb  is  rarely  free  from  an  admixture  of  other  metals* 
The  tin  of  the  Fulbowrn  swords,  when  exposed  to  a  viqlent  heat, 
yielded  an  alliaiceous  smell  denoting  ttie  pre.spnce  of  arsenic ;  and  a 
rery  fmaU  portion  pf  a  black  inyplii^le  {^owderf^mained  in  the  hikffi 
acid^^  the  solution  pftbe.|70)oj7eK  ,       .  . 

**  Tp  conclude^  therefore,  ^f: we  ^y  h^  perinittpd  tp  qmfiiev  th'esjs 
Tunrnx^  reliquaa  as  ^o  many  f:haracteristi^  vest^jjfs^  of  a  pOQUlfar  pep? 
ple^  to  v)^on^  tba  W^  was  khoTi^i  of  givn?^  a  numtntfin  oi  d^^  to 


Scientific  InielligMee, 
topper  Md  tin,  by  a  chemical  operation,  we  ihall  be  at  a  lou,  either  to 
ascertain  their  origin,  or  to  eccount  for  their  wide  dispersion.  Such 
rcliquev,  as  it  has  been  proved,  are  found  alike  in  K^^  and  in  Greece, 
in  Great  Britain,  and  in  Ireland.  To  thi»  it  may  be  added,  that  the 
most  ancient  Imtnze  coins  of  India  (of  wbich  1  nave  lately  analyzed 
some  that  were  found  near  tlio  Byzantium  of  Larice,  upon  the  Baraga- 
xenas  Sinus),  consist  of  a  similar  alloj/  ;  and  I  have  reason  to  suspect 
that  the  bronze  idols  of  Tahtnn/,  and  of  China,  will,  upon  a  chemical 
examination,  be  found  to  contain  the  same  ingredients." 

1X1.  Parhdia,S,c. 

The  following  is  an  account  of  parheSia  and  other  phenomena 
observed  at  Darlington,  in  the  county  of  Durham,  ob  the  30th  of  Oct. 
1823. 

The  writer  saw  it  first  at  ten  minutes  past  twelve. 

In  a  line  with  the  sun,  and  equidistant  from  it,  were  two  bright 
■pots  coloured  like  the  rainbow,  from  one  of  which  came  a  stream  of 
IiEht  in  K  horiifontal  direction.  These  spots  appeared  to  be  the  ter- 
mmation  of  a  bright  temiuircle,  having  the  sud  for  its  ccntrei  and 
arching  upwards.  The  most  surprising  part  of  the  sight  wae  anotber 
arc  diverging  contrarywise,  having  the  same  or  a  larger  radius,  and 
joining  the  other  at  the  back,  or  outer  tiide.  The  most  beautiful  part 
of  the  sight  was  another  double  arc,  just  like  the  one  1  have  described, 
in  or  near  the  zenith ;  very  bright,  and  having  all  the  colours  of  tha 
rainbow.  The  phenomenon,  varying  only  in  the  degree  of  br>gbtnau, 
continued  for  three-quarters  of  au  hour,  and  aim  of  tbe,spots  remained 
ten  minutes  longer. 

The  sky  was  nearly  or  quite  cloudless,  and  very  misty ;  the  wind 
due  north.  Light  clouds  soon  made  their  appearance  after  the  arcs 
disappeared. 

A  letter  from  the  same  observer,  dated  Nov.  17,  I82S,  givtis  further 
particulars,  viz. 

The  two  parhelia  appeared  on  the  external  margin  of  the  priamaMp 
■emicircle,  at  the  two  extremities  of  its  horizontal  diameter.  The 
bHghter  one  lasted  the  longest.  The  colours  were  not  very  well 
defined ;  yellow  predominated.  The  arcs  nearest  tlie  sun  hud  tba 
least  of  colour  in  tbem,  being  scarcely  more  than  bright  or  luminous 
^ipearances  ;  the  more  distant  ones  had  a  good  deal  ot  colour, 

X  also  observed,  which  I  think  1  did  not  before  mention,  about  90° 
from  the  sun,  and  about  its  altitude,  a  large  faintly  bright  spot,  and  a 
light  streak  from  it  in  a  horizontal  direction,  both  quite  colourless : 
this  was  visible  nearly  as  long  as  the  rest  of  the  phenomenon. 

It  would  be  interesting  to  know  over  what  extent  of  country  the 
pheDomenon  presented  the  same  appearance.  In  some  parts  it  might, 
perbspsi  appear  more  perfect. 

IV.  Effect  of  Heat  in  lessening  the  Cohesive  Force  of  Iron. 
Abarof  malleable  iron,  three  feet  in  length,  and  one  inch  sijuare, 
wa«  heated  to  <il2°,  and  the  machine  for  measuring  iu  flexure  bemg  in 
readiness,  so  that  a  weight  of  300 lbs.  could  be  insiantly  let  dowouptm 
the  bar;  while  at  the  same  time  the  observer  adjusted  the  index  to 
zero.    These  operations  having  been  effected  in  a  close  and  warm 


^^ThS^tUi^wt  6i^  mbd  «fter  it  had  retnttitted 

i^ fatfttttfiA'dtdet  tt^-beeboM^Humte tiie  tent^eniitttirof the room^ 
Mfc&  #inHS0°^ '  Ihe  ildxitre  had  ttecMMM'  •  tbree4iittnbB  of  ohe  of  ihe 
divfsiopB  of  the  Mile ;  Md  wheii  Ihe  'Mneight  wea  rAiaedfrem  the  bari  k 
MtulMlii^oiigli  14*^  diniioAs.  Hence  we  iri^  coadade  thatrb^r  am 
elevation  of  temperature  equal  to  212^  -*  6^  «  182  d^reea^' iron 
loses  about  a-  twentieth  >part  of  its  cohesive  foree^  ^r  will  bend  one* 
t#eh€iefA(  more  bf  the  same  load.  This  is  equal  to  about  a  S900th 
pan  for  each  degree.-»(TrMigold'on  Cast  Imn,  2d  Edit;  p.  lO^.) 

.;»  --^  ...>..  w  -y.^CttfreOnesi  SfGreemtwk  Oi$ervaHms.  '      ■ 

Itrtfif  October  riuthber  of  the ':^w/irtfei  a  notice  was  inserted  by  me, 
^her^In  it 'v^as 'stated,  '*a  communication  has /we  understand,  been 
ilMAfiA ffotd'Mr.  BesileT,  acknowledging (liat his  catalogue  of  princi-' 
^1  itarslVe^uir^s  a  correction  for  instrumental  flexure,  tnereby  admits 
fhrg  the  iup^iorftyof  the'Greenwicli  one.*'  It  seems,  bowever,  that 
the  accuracy  of  the  report  is  by  Messrs.  Tilloch  and  Taylor  ddntra* 
dibted';^  \&on  what  grounds,  it  is  immaterial  t6  inouire  t  but  as  a 
dhar^^i^if'Vlcim^bfes^fitatibn  is  M^t/iv^^^  I  shkll  merely  state,  that  a 
tettw  W^ili^'fe^if  tiy  Dr.  Tiartcs  (a  German  astronomer  in  the  pay  of  the 
BrfthA  <?0Ve'Hini^eiit),  b^^  an  eiittract  of  a  letter  (translated  into 

£ng|iih|  wtfich'  HehlEid  received  l^rom  Mr.  Bessel,  couched  in  sudh  a 
manVi^r' as  tb  induce  the  gentleman  to  Whom  it  was  addressed,  to  trans- 
HAt'^yiiv.  Tfrbiighton  a  note,  informing  him  of  Mr.  Bessera 
^dnce^ioli  I  and  which  note  was  shown  to  f»e,  as  well  as  to  manii 
Wti¥ii'  !nt(<^^fed'  in  '  thes^  hiatters.  Nbt,  however,  content  with 
having  done  thus  much.  Dr.  Tiarks  subsequently  called  upon  Mr« 
Th^ughtdii,  and  With'  much  appar6i^t  satisfaction,  personally  communi- 
cated to  Mm  the  satee  concession  on  the  part  of  his  friend ;  and  among 
other  things  stUd,  *'  Bessel  had  acknowledged  tliat  had  he  used  Pond^a 
mode  of  observing  loonen^te  vhimld -have  gotten  his  latitude  ror* 
tmMjif/*  And  at  this  time  there  can  be  no  doubt  but  that  Dr.  Tiarica 
considered  himself  justified  i*  promulgating  Mr.  Bessel's  acknowledge 
Inent  of  the  superior  accuracy  of  the  Greenwich  catalogue.  What  new 
light  laay  have  aincfe  biH^en  in  upon  this-  gentleman,  1  do  not  pretend 
to  know;  it  is  right,  however,  the  readers  of  the  i^nnafo  should  be 
apprised,  that  the  communication  was  not  made  to  them  upon  slight 
gMo^di.  Mr.  Besiel'  also  should  be  informed,  that  Whatever  **tdle 
fitfmii  *'  (if  such  thtey  at  present  be)  have  gone  abroad,  are  of  €W^o», 
not  wf'Bn^M^  origin ;  and  that  they  have  been  drcnlated  by  Uie  indns^ 
try  of  his  own  friend,  and  from  a  letter  of  his  own  writing. 

•        '  Jamxs  SOtTTtt, 

,^       ...        .VI*  British  Mus€um  and  Edir^urgi  lievietio^, 

u^  The  aiitlMNi  of  an  artiele  in  the  Bdiaborgh  Rvview^  on  the  Bridsll 

•  niOiBorlikd  ]Mb«Minf  toNovonbortastt 


htopi^^  if  be  «fQu)d  per^iH  bm^  tbro^gh  tbe  n(i9diucitj^#4^^?'Hlf 
to  ogi;riMst-i^  few;  ^r^ws  Mfbiiph  .llil»rp  (???»i|;MJto  4W.#wr^#ifMi|l%j'f« 
wU^  flight  be  oQDsider^diNi  mtmcesiUli^  jES|u|b  QrifS^9fm^9i,w^ 
they  not  ackQowk4ged  to«pi)99ci^fKfiii>|)ie.bi»rrj.  oCtheiSMN||«ii^,9#4 
the  waot  9fiiDO0porlvB}iy  afcorreclingtheiuroof&liie^t.,  .    ^  k  -iv/i; 
.  Piig8<S82^Tbe  price  of  tbft  Elgin  mii^l0aiAst9i«4lift78OOO{,i,ibHi 

it  «houl4  ha?e  been  6OOOI4  • »  -     ..  .  r,»  ^^  m/iiw)!^ 

'    F^^SSSir^MMT^  Oarumka  is  misprinted  MmCarin^m4iH\dv.  -^o--.! 

iBSige  989,-f*^hepaEmr^i)eginniiig.^<  Xbo  pi»chiis#«m49'ilfH#r 
three  jeari  8{;o  by  Dr.  Leach^*'  should  hove  tun^tbuavViVTlilti  Pili^ 
chases  made  several  years  ago  for  the  Museum  included  spme  extremely 
rare  and  splendid  trocbiMt«  Qv  humming  hir^jb*  jome  ^  which  WQyim 
bring  three  or  four  guineas  a  piece."  ; 

Pa^e  S90»  line  I8.-t^<«  This  imniense  herbaiumt^  should  havebeeoi 
<<  Bis  incmienpey  ^«''  .    .1  >^J  p  a:M    ' 

Page  S90,^-.The  trustees  are-said  to  be  41 ;,  but  thf^.jrBffOif^^ft^ 


Harley^'l  th^t  of  Townley,  and  1  Lord  IQgiQ^  .  The  ei^cjb^d  t^ii9(fio( 

^e  15,  makmgin  all  43-    •  ,  ,*,/... %.. 

There  ^re  a  few  minor  errors  of  trifling  impor,^n^^'bepa|ji^>|^)f 
do^ppt  affect  the  accuracy  of  the  statements ;.  b^t  ^Q  ^^Wr'^m 
siMi^Ction  orknpwing  that  his  strictures  havQ.prp4uJ904.ii  i^^lfflrti^ 
the  qn^t^  ^here  he  most  desure^  it;  and  the  ^^^ 9(^f$;jf;f  «P^ 
Museuoi  will  convin|pe^  pvibiip  Jit^  bjis  anim^veraiOQf..pf^pi:jar 
duced  beneficial  effects.  He  has  been  the  cause,  of  tb^,  ^kj^^'mth^ 
numberless  pioths ;  and  some  of  .Uie  insect  tre^ftci^  :^  t^/]^^e^m 
have  been  recently  brought  to  light.  He  had  but  qn^,Q)l9egt-?r|9^.^|W 
public  at.tention  to  a  great'  abuse ;  and  if  bis.  seal  for  tlie  c^l^vatici^.gjr 
a  favourite  study  has  betrayed  him  into  wa]:mt^  oitexpre^sion.  helbopes 
that  he  has  mdulged  m  no  unbecommg  perspnalitiiQ^,   .  .       .,»,;:.  .,  > 


»'^         ♦     'U- 


.'^-^ 


'  / 


Article- •  XVI.  '■         ■-■  ■■■'*---^-  ^•'■•■> 
NEW  SCIENTIFIG  BOOKS.         ^ 


PREPiMlINa   FOH  PD^LICATIOir,.    .  .  .      4.,,;,.,,.. 

M»  de  la  Becbe  will  ^bor^ly  pyibUsh^  Selectum.  ef  tbo  Geotegipii^ 
j\$enioiits  contained  in  the  Aimales  des  Mines»;.t^^^  with  a^^^n^^ 
tical  Table,  4>f  Equivalent  Foro^tipna^  %nd  M,  Biwgi)iaFtVi'%Mei(Qf 
the  Classificatipnof  Mixed.Hecks:  in  I  v^Ii^mo.     .  -;  ,,■■.  .  ??{>•  y-j 

l^f  «^C»  Cb^tfidd  has  in  the  press  a  Compendious  View  of  the  Histoify 
of  the  Darker  Ages,  with  Genealogical  Tables;  to  form^  1  vol.  8vo. 

A  Guide  to  the  Mount* d"Ba^  md  >th<i  Lttnd*«  £dd,«tcft>mprehending 
tti§iTpMgraphyy  Bnmn^^  Agjli^mmy  I^sb&riesi  Ai»ciqu}4ii|fv^4Mil1ng, 
Mineralogy,  and  Geology,  of  Western  Cornwall:  Second  Edition. 
Hlostrated  by  Ei^ayipg^  i?i^  .-Copper  ^4  l^^>^di  *By  a  Phyi^cian. 
To  form  1  pocket  volume, - 


ft  .    J^Ptttrnf-.  jC^fK. 

-      *    .  .  *  ■         • 

AjlTICLB  XVII, 

iffiW  PATEffTS. 

Sir  Wv  Cotigrenrei  <rf!  CecUnBtreeti  barU  Straad»  for  rarimii  impciive- 
ttients  in  fire-works.— Oct.  16. 

A.  Buchft&ani  of  Catlurine  CoUoa  Worksi  Glasgowi  merduuit,  for 
Mb  ittprovcmeiit  in  the  oonstraction  of  weaviDg  looms  impdled  by 
dUiehinery.— Oct.  16* 

J»  RaMcing)  Esq.  New  Boad«sti3eet»  Westminster,  for  his  newly 
invented' ttaant  <rf'securaig  valuable  property  in  mail  and  other,  singe 
coages«  travelling  carriages^  waggons,  caravansi  and  other  bimw 
fti&o  and  plicate  Vehidas,  from  robbery.'^^Nov.  1 

G.  Hawkes,  Lucas-place,  Commercial-road,  Stqpney  Old  Town, 
Middlesex,  ship4>uilder,  for  his  itnprovement  in  the  construction  of 
ship  ancliors.*^Nov.  .L 

Qt,  HawkeB«  Luca»>piace,  Commercial^jroad,  Stepney  Old  Town, 
liiiddltseXi  ship-builder,  for  certain  improvements  on  capstans.^*-^ 
Nov.  1.         - 

W.  Burdy,  Fulham,  mathematical-instrument  maker^  for  his  anti>> 
tvi^ovating  cooler  to  fiioilit^  and  regulate  the  refrigerating  of  warts, 
or  wash,  in  all  seasons  of  theyeari  firom  any  degree  ^lieSt  between 
boiling  and  the  temperature  r^uired  for  fermenttngi^^^NoY.  1* 

T.  F.  GiiaBSon,  Tiverton,  Devonshit e,  Gent,  for  various  improvonents 
in  addition  to  machinery  now  in  use  for  detailing  and  twisting  cotton, 
silk,  and  other  fibrous  substances.-**Nov.  6. 

T^  Gowan,  Fleet-etreet,  London,  truss-raanufacturer,  foe  certain 
improvements  on  trusses.«-Nev.  IL 

J.  Day,  Esq,  of  Barnstaple,  Devonshire,  for  certain  improvonents  in 
percussion  gun-locks  applicable  to  various  descriptions  of  fire-arms.--^ 
Nov.  13.  . 

J«  Ward,  Grove-road,  Mile-End- road,  Middlesex,  iron-founder,  for 
certain  improvements  in  the  construction  of  locks  and  other  fastenings. 
—Nov.  13. 

S.  Servill,  of  Brower*s  Hill,  Bisley,  Gloucestershire,  clothier,  for  his 
new  mode  or  improvement  for  dressing  of  woollen  or  other  cloths. — 
Nov.  18. 

B.  Green,  Lisle-street,  St.  Anne,  Middlesex,  sadlers*  ironmonger, 
for  certain  improvements  in  constructing  gambadoes  or  mud-boots, 
and  attaching  spurs  thereto,  and  part  of  which  said  improvements  are 
^Iso  applicwfe  to  other  boots* — Nov.  13. 

.  R.  Stein,  Tow^  Brewery,.  Tower-hill,  brewer,  for  his  improved  con- 
struction of  a  blast-furnace,  and  certain  apparatus  to  be  connected 
therewith,  which  is  adapted  to  burn  or  consume  fuel  in  a  more  econo- 
mi  cal  and  use&l  manner  than  has  been  hitherto  practised. — Nov.  13. 
J.  Gillmap,  Newgate-street,  silk  warehouseman,  and  J.  H.  Wilscuit 
Manchester,  silk  and  cotton  manu&cturer,  for  certain  improvements 
in  the  mamiifiMHDre  of  hats  and  boiinets.— Nov.  18. 

J.  Heathooaitt  liverton,  Devonshire,  lace-manufacturer,  for  a  ma- 
diine  for  the  manufacture  of  a  plaited  substance  ooBiposed  ttther  ^ 
silky  cotton,  or  other  thread  or  yam.«-Nov.  20. 
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METEOROLOGICAL   TABLE. 


,    .    i    .' 

fiAROMETER.     THERMOMl^rER. 

*  •        • 

Thaam 

'  i9is. 

WihcL 

Max. 

Min; 

Mas. 

Min* 

Bvtp. 

RUn. 

- « 

itiM 

llthMon; 

t 

' 

* 

r 

• 

•• 

Nov.  1 

N     W 

30'£2 

29^86 

46 

«7 

■■^^ 

»    ' 

7 

2 

N    ^ 

30-23 

30-16 

46 

25 

■■«■ 

3 

N     W 

30-16 

29-83 

45 

32 

4 

8      W 

29-83 

2974 

49 

44 

— 

21 

5 

£ 

3003 

2974 

50 

44 

.-. 

19 

6 

E 

30*05 

30-03 

58 

48 

.^ 

44 

■ 

7 

N    W 

30*27 

3005 

55 

50 

— . 

27 

• 

8 

NT     W 

30-50 

30-27 

56'  • 

•    $S 

— 

9 

N      E 

30-61 

30-50 

46 

32 

... 

^ 

10 

£ 

30-68 

30-61 

46 

29 

— 

11 

.  E'* 

30'68 

30-57 

42  ' 

S3 

.*«i 

• 
• 

J 
1    • 

12 

E 

30-57 

30-54 

40 

21 

■— 

13 

S 

30*54 

30-44 

43 

23 

•*•-    . 

• 

.  n 

14 

s    w 

30-44 

30-35 

44 

32 

•^ 

15 

N    W 

30-49 

30-36 

50 

36 

_ 

. 

16 

N- 

30»50 

80-49 

M 

33 

•51 

- 

17 

N     W 

30-52 

30-50 

42 

37 

— 

— 

18 

N      E 

30-51 

30-33 

48 

42 

— 

19 

£• 

30*33 

30-18 

46 

40 

^-if 

i 

20 

S      W 

30-28 

30-17 

51 

40 

_ 

2J 

w 

30-28 

3012 

48 

45 

_ 

» 

22 

s    w 

3012 

30-07 

47 

39 

— 

23 

s    w 

30-17 

30-12 

48 

43 

_ 

24 

s    w 

30-31 

30-12 

50 

45 

— .  . 

• 

25 

s    w 

30*34 

30-31 

50 

41 

— 

36 

N     W 

30*33 

30^30 

48 

44 

->« 

27 

s    w 

30-30 

30-15 

48 

45 

— • 

, 

28 

s    w 

3015 

29*85 

49 

45 

—  ■ 

35 

- 

29 

s 

29*85 

29*60 

52 

44 

_ 

13 

H 

30 

s    w 

^979 

30-68 

29-59 

57 

50 

•35 

13 
172 

29-59 

58 

21 

0-86 

The  obsenratioDs  in  each  Une  of  the  table  apply  to  a  period  of  tweiity4bar  homa, 
bcfpnBing  at  9  A.  M.  on  the  imy  mdieated  in  the  fint  oohimm  A  dash  daootet  that 
theteiPit  JtiaBJwfcd  in  the  not  lollowipgoibacivati«i>     . 


da  3«r.  Hmtar^d  Meieorohgical  J^ntmoL  .  [Jan.  1834. 


REMARKS. 


Eleventh MoHth^U  Cloudy.  2.  Fine:  white  frost  in  the  morning.  3.  White 
ftwtj  ftggy.  4.  Qovdy.  5.  Kainy.  e.  Fine,  7.  Rainy.  8.  Qoudy,  9.  Fine. 
10.  Voy  ^e.  \U  Fine.  It.  Fine:  hoar  fiovt  13.  Ditto.  14.  Hoar  tntls 
fyggjt  ovaieaiu  15.  OveMast.  16.  Very  fine.  17.  Overcast:  aliule  xain  in  thj 
fflonung.  18, 19.  Omcast.  80.  Fine.  81-24.  Overcast.  25.  Foggy  nwoing. 
overcast.    26,27.  Overcast.-  28.  Cloudy.    29.  Rainy.    30.  Cloudy. 


RR6ULT& 


t   ♦ 


Winds  J    NB,  2;  E,  6;  S,  1 ;  SW,  .12 ;  M^,  1 ;  NMT,  8. 

Banmieter:  Meanheiglit 

For  the  month...., «a.o««  •    1. 

.,•••.,,.,»,,,,,,,,,,, ^^^^^^^ ^  oirxSa  inches. 

For  the lojmr  period,  ending  the  25th , , , . . ... . ,  30-1^ 

For  15  days,  ending  the  13th  (moon  south).. so-HS 

For  12  days,  ending  the  25th  (moon  north)  ,..,,....30.308 

Thermometer:  Mean  height 

ForthemoLth 43ll5o 

Tor  the  lunar  period,. .....V...  42-550 

For  30  days,  the  sun  in  ^coipio  ....„.,., 42*4«3 

Evaporation. ,.  1 

'••'••■ ••• • O-eSin. 

Rain. •.♦...."....  '  . 

;....,............., ,.._.   j^g 

■  '* -  1 
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Fiq.  3. 
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Fig.  ti. 
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PHILOSOPHY. 


FEBRUARY,   J  824. 


Article  I. 


Experiments  on  tlie  Stability  of  Floating  Bodies. 
By  Col.  Beaufoy,  FRS.    (With  a  Plate-) 

(To.  the  Editor  of  the  Annals  of  Philosophy,) 

DEAR  'sir,,  Bu$hey  Heathy  Jan.  I,  1824. 

In  the  year  1798  a  disquisition  on  the  stability  of  ships  bv 
that  celebrated  and  eminent  mathematician  the  late  Mr.  Atwooa, 
was  read  before  the  Royal  Society^  and  published  in  the  Trans- 
actions. As  this  work  is  allowed  to  be  superior  to  any  other  on 
the  same  subject  in  the  English  language,  it  may  not  be  unac- 
ceptable to  those  concerned  in  the  planning  or  building  of  ves- 
sels, to  have  this  gentleman's  theoretical  deductions  submitted 
to  the  test  of  experiment ;  for  however  satisfactory  mathematical 
reasoning  may  be  to  the  scientific,  the  generaUty  of  readers  are 
more  iUIy  convinced  by  experimental  proof. 

I  remain,  dear  Sir,  yours  very  truly, 

Mark  JBeaufoy 

*  * 

The  apparatus  with  which  these  experiments  were  made  is 
similar  to  the  one  described  and  illustrated  by  a  plate  in  the 
Annals  of  Philosophy  {ov  March,  1816,  and  to  which  I  request 
your  readers  will  refer*  Improvements,  however,  were  maoe  on 
the  present  occasion,  by  fixmg  two  pieces  of  wood  in  a  diagonal 
direction,  one  on  each  side  of  the  mast,  to  prevent  its  bending 
by  the  inclining  weight :  and  for  greater  security,  their  lower 
extremities  ware  firmly  tied  to  the  transverse  piece  that  con- 

liew  Series,  vol.  vii.  g 


Col  BeaUpy  on  the  (Fl^ 

nected  the  fiides  of  the  models  and  through  which  the  mast  was 
inserted.  A  second  alteration  consisted  in  a  more  accurate 
adjustment  of  the  centre  pf.- gravity  at  any  given  point  of  the 
figure  when  loaded.  Raising  the  ballast  (bars  of  lead)  at  first 
nearly  produced  this  effect,  which  was  afterwards  determined 
with  greater  nicety  by  pouring  shot  into  a  cup  fixed  upon  the 
top  of  the  mast.  This  contrivance  so  well  answered  the  intended 

Eurpose,  that  the  results  of  several  trials  were  found  not  to  vaiy 
om  each  othar  more^aa  five-huMdretl^s  of  ap  inoh. 

Different  formed  bodies  were  used,  meaiurmg  in  breadth  -ten 
inches,  and  in  length  fourteen  inches,  or  within  a  few  hundredths 
of  an  inch  of  lourteen.  The  immersion  in  water,  with  the 
excejption  of  the  three  last,  was  four  inches,  or  two^fifths  of  the 
width.  The  total  depths  were  various,  those  bodies  whose  sides 
proiected  outwards  pequirini^  greater  depth  t^an  those  with  sides 
mclining  inwards ;  and  for  this  reason,  the  edge  of  the  former 
when  inclined  becomes  sooner  level  with  the  surface  of  the 
water. 

Pig.  1  has  the  sides'  parallel  to  the  plane  of  the  mast  both 
above  and  beneath  the  water  line. 

Fig.  2  has  the  sides  projecting  15  decrees  outward  ajbove  the 
water  line,  and  parallel  to  the  masts  under. 

Fig.  3  has  the  sides  inclining  inwards  15  degrees  above  the 
water  line,  and  parallel  to  the  plane  of  the  masts  mider. 

Fig.  4  has  the  sides  projecting  outwards,  and  at  equal  incli- 
nations (16. degrees  both  above  and  beneath  the  watei;lin^). 

Fig.  5  has  the  sides  inclining  inwards  at^d  at  equal  inclifia-» 
tions  (15  degrees)  to  the  plane  of  the  masts  above  and  below  jtjbf^ 
water  line,  -        ^       /. 

Fig,  6  has  the  sides  coincident  with  the  surfe.Qe  of  a  cylinder^ 
the  vertical  sections  bein^  equal  circles.  .  ., 

Fig.  7  has  the  vertical  sections  terminated  by  ih^flf^s  ^q 
paraoola*  '  >  ^ 

Figs.  8,  9, 10,  refer  to  the  experiments  made  on  th^  sreat^est 
vertical  section  (or  midship  bend)  of  an  18  gun  brig,  the  Leopa)r4 
of  60  guns,  and  the  Howe  of  120  guns. 

In  fig.  1  (Plate  XXVI),  B  A  is  the  surface  of  the  water  when 
the  vessels  float  upright.  G  H  the  water  line  when  they  incline 
30  degrees,  E  refers  equally  to  the  centres  of  gravity  of  the 
displaced  fluid  when  the  figure  floats  horizontally,  ana  to  the 
models  in  the  first  set  of  expeiiments,  G  is  the  centre  of  gsanvtv 
of  t^e  model  in  the  second  set  of  experiments  ;  the  di^tancf  E.Q 
being  1  *3  inches,  or  ^^  of  the  breadth  B  A ;  E  B.,  and  Q;  r^j^ 
the  leyer  on  which  the  water  acts  to  re-establish  the  vess^  ip  a 
vertical  position.  M  is  the  meta  centre,  or  point  below  )vhipk 
the  vessel's  centre  of  gravity  ought  always  to  be  situated  t^ 
prevent  its  oversetting.  :      . '     . 

The  displaced  water,  as  well  as  the  weights*  sppli^^  ta  u^li^fi 


H^  StabtUifbfth^tiHgShdies.  M 

the  twsel^:weie  tftlcydated  ill  ounces^  drftchmif  lAd  sctUDles, 
and  aftetwftr^  redoced  to  die  decimal  pluts  bf  an  otmce>  itiree 
scruple^  ia  thift  -case  being  tmti  to  one  drachtn. 

Exxunpk  1^ — Modet  l.-^Etpetiment  I.-^-llia  total,  deptii  of 
the  model  being  7*1  inches^  the  height  of  the  centre  of  gravity 
18  subtracted  in  each  experiment^  and  the  length  of  the  mast 
(measuring  from  the  centre  of  gravity  of  the  model  to  the  apex), 
9096  inches  bein^  afterwards  added,  gives  the  length  of  rever 
at  which  the  weignts  are  applied  to  produce  the  various  inclina-  ^/^ 
tiens  of  p  10^  fs*,  20^  26^  and  30*^  gter.  The  centre  of  ^^^ 
gmvity  in  Exper.  1  bein^  situated  two  inches  above  the  bottom 
of  the  model,  and  coinciding  with  the  centre  of  gravity  of  the 
displaced  fluid,  the  weight  2*2239  02.  being  applied  to  the  mast 
Win  incline  it  5^.  It  is  ob\'iou8  that  to  restore  the  vessel  to  ita 
oliginal  vektical  position,  the  momentum  of  the  water  must  be 
^ual  iab  that  of  tne  inclining  power.  If,  therefore,  the  momen- 
tarn  6f  the  efibrt  to  incline  the  vessel  (that  is  to  say,  the  weight 
applied,  multiplied  by  the  length  of  the  mast)  be  divided  by  tne 
weight  of  the  displaced  water,  the  quotient  will  be  the  length  of 
lever  E  R  on  which  the  water  acts. 

Experirnent  1.— Aforfe/  1,  inclined  6^. — The  inclining  weight 
is  2*2239  ounces,  the  length  of  lever  26'06  inches,  and  weight 

of  the  displaofd  water  324*52  ounces,  then        ^4.^2 —  ^  '^^ 

a/t  E  R.  By  proceedihg  in  a  similar  manner,  the  length  of  lever 
is  obtained  *foir  10°,  15^  20^  25°,  and  30^  It  should  be  men- 
tionM,  that  after  the  Yessel  had  been  inclined  on  one  side,  it 
Vnk  tamed  and  incKned  on  the  other,  by  which  means  if  the 
iaast  was  not  perpendicular,  or  there  was  any  inaccuracy  in  thd 
fonn  of  the  model  or  manner  of  placing  the  ballast,  it  was  imme- 
diately perceived,  and  the  error  corrected  in  taking  the  mean  of 
the  two  ^xpcWinfeirts.  The  diflference,  however,  seldom  am^ounted 
to  two  drachms,  and  in  general  was  much  less, 
^  Thi^  renhiR  -of  the  second  set  bf  experiments  proved  the  iiccn* 
n^  of  the  first;  the  attitude  of  the  point  M  being  lieaiiy  thd 
•ftme  in  both  cases,  as  maybe  seen  on  reference  to  meatinexedt 
fabtes.     » 

'  Cdnmn  1  shows  the  angles  of  iiiclination.  Cdlomns  2  and  6^ 
the  weights  that  produced  that  inclination.  Columns  3  and  7, 
the  len^  of  lever  B  R  and  O  r.  Columns  4  and  8,  the  lever 
ER'dad  Orj  t^lciilated  by  Mr.  Atwood's  theorem.  Colamns 
ft^abd  9;  tte  height' of  the  point,  M  above  the  point  E,  and 
Pnod  in  fh^  following  manner : — A!b  fhe  aine  of  the  inclination 
:  B  R  or  G  r  : :  radius  :  EM  br  Q  M.    When  the  centres  of 

Savi^  of  figs.  1  and  7  c6incide  tvith  the  centres  of  gravity  of 
e  displaced  flmd,  their  stability,  allowing  for  the  attendant 
inaccuracy  of  experiments,  will  be  the  same  as  sliowp  by  the 
iUbjeineA  calculatiOfus* 


fc*/' 
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.6 .  O-ia  X  «334i52  ^  .68 

IQ    0-36.X  324-62. tti:  117 

16    0-66  X  .324-63  ^  178 

20    0-76  X  324-62  «  243 


.(h26.  )^r21&6SftrdviLMI  .<m 
0-63  K  21dr07' wMS  V 

0*81  X  al6«9^eA  176/'  •: 
Ml.  X  216«7<»  840'^  r 


.26    097  X  324-62  ^  316    lr46  x  216-97  «;813'>'ui 
30    1-22  X  324-62  «  396  {  1-83  x  21^97  te  i896   >  - 

^^  Pigs.  8i  9/10,  are  the  gj^eatesf  vertical  section»'ofthrc^^ 

'  "Th6  object  in  making  .these  experiment9  was  to  deteri^^ 
how  much  the  meta  centres  of  tnese  paris  of  the  shipisi  .f^^e 
elevated  above  the  load  water  line.  Each  figure  wa^  subii^f(4^ 
io  two  experiments/ for  determining  the  height  of  the  I9j^ 
centre  above  the  centre  of  gravity  of  the  displaced  ftuid*  ^fJsjp 
Hvo  were  then  added  together,  and  the  draught  of  wat^  ,99ii)r 
tfacted.  For  instance,  the  18  gun  bri^  3*22  ii^ches,,<the,  m^f^ijlx 
ieight  of  the  meta  centre  (see  Table  v  III  and  Bxp«^  .^^.aJbt^Wje 
ine  point  Ei  being  added  to  2-24  inches.  The  centre^of^gij^vily 
^ives'6.'46  ipches,  from  which  deduct  3*60  the  ^raugl^t  offwafjj^, 
and  the  remainder  1-86  will  be  the  quantity  sought.  ,  Thj^tM^oyoi 
of  a;  man  of  war  pf  this  size  is  30  feet,  and  -^^  <>f  .^0.  is, '4*^ 
fi^et,  which  is  the  height  of  the  brig's  meta  centr^  above  ^t);^ 
water  when  inclined  betvveen  16®  and  20^.  (See  Table  xtljA, , 
*'  The  mean  height  of  the  Leopard's  meta  centre,  above  m^ 
centre  of  gravity  of  the  water  is  2-38,  to  which  jLdd2'9(^,;,}fpi^ 
from  the  total  subtract  4-13,  the  remainder -/^  is. thi^  4i^^^9^ 
of  the  meta  centre  above  the  line  of  floatation,  or  ;j:|^  P/^<^^B^ 
i^e  breadth.  The  beam  or  greater  breadt^  of  this  ^.fffVf^^lm 
is  39^  feet,  ^-Ji^  of  39|,  is  2-49  feet,  the  meta  peptcris^ihi^^^ 
which  point  may  be  considered  as  stationary.  !  . ,  ^  ,  \^  .^^^^^ 
.  The  mean  height  of  the  meta  centre  of  the  iSowe  ^Qv^Mp 
centre  of  gravity  of  the  displaced  water  is  2*^6  inches,  to  j^j^dK 
add  2*43,  and  deduct  4-27  fthe  draught  of  water).,  The'feBM^ui^ 
.^f^  parts  of  an  inch  is  tne  meta  centre*^  altitude  above  ;^i^ 
Ivater,  or  ^4^'  of  the  width.  The  greatest  breadth  Qf^ihe.l20iaHi 
ship  is  54Teet  6  inches,  or  54-417;  ^df  64-417  w2-27ii^ 
ih'e  Howe's  meta  centre  above  the  load  water  line.  T^'^e 'H^e^ 
centre  being  stationary^  proves  that  the  ijaidship  t>enfls,9f  ^ 
Howard*  and  Leopard  are  in  great  measure  circular*  .j  .  im 
'  The  centre  of  gravity  of  t£e  displaced  water  pf  (he  H)fip.^ 
war  was  determined  mechanically,  and  the  columns  ia  thjet  tiyj 
headed  Theor..are  not  filled  up;  it  being  impossible  Xo  ffiffii 
'  eheral  rule  for  finding  the  centre  of  gravity  qt  hwjpA  Icp 
y'different  curves  or  mixed  lines.      ,  \      .,  ^  ^^j. 

Although  the  theory  of  stability  is  perfect,  yet  the.calcutaj 
"jire  attended  with  considerable  trouble,  especiaUy  ux  .qoiji^ 
forms,  such  as  the  hulls  of  ships,  which  re(|^uira  )£e  ^l^bQfn 
months,    tJnder  these  circumstances  is.^f^t  th^,  m^l 


Mafil}  StahiUijfofPt6i^kgl6idies.  is 

metfMd  adojSdd  in  these  e^tpenmeolB  of  finding  tKemeta  centre 
by  fiti€  sospeilditig  the  model  on  pivots,  and  then  inclining  it 
in  wi.Ur  by  we%iit,  llie  pteferable  mode  of  proceeding  ?  I  have' 
reasdii  ia  bdieve  that  with  proper  attention^  and  provided  the 
pivota'  ^tom  on  friction  rollers,  the  centre  of  gravity  coidd  be 
ascerllftined  within  the  hundredth  part  of  an  incni 

A  most  essential  poipt  in  ship  building  is  the  framixig  and 
'piMtfli^'togethbr  of  the  materials,  lliis  is  now  so  well  peiroraii^ 
throu^.  the  eminent  skill  and  superior  abilities  of  Sir  Rijiert 
"Sep^ings,  as,  to  render  it  doubtful  whether  this  branch  qf  nays^ 
Inecnmsm  admits  of  further  extension,  Th,ese  obs^vatiop^y 
4ibw'eVet{^^  will  not  apply  to  anothe^r  subject  of  naval  scienc^. 
InAaed  ^t^  seems  scarcely  credible  that  in  the  first  ms^nie 
ilation  iti  the  world,  one  whose  ver\j  existence  depends  upon. its 
iildbmiid;/  and  upon  the  building  of  whose  men  of  war  millions 
'knixiitmdreds  of  millions  have  been  expended  from  the  time  qf 
9en)r^  Vlll.  to  the  present  day^no  series  of  experiments  on  the 
te^htance  of  fluids  should  have  been  undertaken  by  authority. 
SbofAd.  ibis,  unaccountable  neglect  be  palliated  by  the  trit^ 
t^^iittaik,  that  that  which  is  fdiind  to  answer  in  smooth  water  is 
^  answered,  that  Emerson  in  his 

13,  speaking  of  a'watch  keeping 
suppose  any  regular  motion  can 
'^MA>sl^t;'^apn^  ten  thousand  irregular  motions^  and  in  ten  thou- 
itiitA  ^njbr^nt  directions^  is  a  most  glaring  absurdity,''  yet  no^ 
;Wflln$tatidfng  the  prediction  of  ihls  celebrated  writer,  chrouome'- 
^ftf  y^  found  to  be  of  most  essential  use,  and  as  such  tak^n  qn 
Vo6rd'  iiidst  ships)'  of  value.  Vessels  propelled  by  steam  now 
'iA^ii'fhrin* Falmouth  to  Spain  and  back,  yet  not  many  years 
have  elapsed  siiice  this  mode  of  navigation  was  declared  utterly 

tnnMcxicaoie.  ,  .      .,^ 

^'^TnSe'expetiic^i^'ofl&aiaking  a  complete  set  of  experiment  proba- 
T^^iWtifd  la ot  exceed  the  value  of  the  main  mast  of  a  single  line 
wlA]i1|^  tiiip ;  and  a  more  cqnyenient  and  elis:ible  situation  for 
'^^^^aoji^tihg  suQh  experiments  cannot  be  found  than  the  King'> 
^k'if^kra  at'  Woolwich.  Such  an  undertaking  is  absolutely 
'li^i^ii^' for  discovering. the  solid  of.  the  least  resistance^  and 
^Br  tBe' T&'pfovement  of  the  hulls  of  vessels;  and  when  the 
^immense  importance  is  considered  of  so  easy  and  indispensable 
'^'MUcidatioh  of  this  interesting  but  ill  uuders.tosod  branch  of 
jbftjfiiGk,'  it  is  hoped  that  the  naval  administration  of  ruy^Lord 
]WEeN>9le/-  which  has  already  done  so  much'  for  the  promotion  of 
%8ftfMfe,''  WWbot  consider  the  resistance  qfjluids,  as  unworthy  of 
noiic^.  Every  member  of  the  comiiiuni^  must  participate  iri'  a 
H^M^faflltKis  Xordship  maybe  pleased  tol  issu^  directions  for 
M&ttS<^ti&j^  an  inquiry,  of  which  the  success  cannot  be  doubted. 
If  ttcflttvesii^tioci  be  committed  to  the  skill,  science,  and  zeal, 
fftHiXtA  prc^Kfnt  distinguish  the  Navy  pmce. 
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TABLt  !•' 


Vim. 


-r^r 


Model  I. 

Wdf^  of  watetr  d^j^laced 

Lever  86*06  inciiei, 
Ceniie  cigamXj  9  inches. 


Jhgn 


6 

10 
15 

?0 
25 
SO 


1 


Qi.     (    SA 


»   OT^ 


»■••■ 


2-2239 
4-4635 
6*8437 
9*2942 
12089 
15*156 


8 


0*18 
0*36 
0*55 
0*75 
0-97 
1-22 


Thwr.  I    KC 


384*58  ounceft. 

Szp*  8* 
Lever  24-76  indiee, 
Centze  «f  gravity  3*3  ipdies. 


Os. 


018 
0-87 
0*56 
0  76 
0-97 
1-28 


205 
206 
8*18 

8*13 
2*30 

2*43 


I      5 


0.8333 
1-7569 
9-7777 
39583 
5*4202 
7*^464 


Giw 


"♦* 


0*06 
0*13 
0'2l 
0*30 
041 
0-55 


Thflor. 


6 


0*07 
0*14 
0*28 
0*3) 
0-48 
0*56 


8 


UQ 


■•»■ 


2-03 
207 
9«18 
8*18 

8*83 
8-4| 


9 


Tablb  II. 


•»■*- 


WeV&tefiiM« 

divlaMd; 

B^p.  1. 

• 

lieier  86*66  hidieB*. 

. 

Cmtve  «f  fc»vity  8  Inebet. 

• 

Beg. 

Oz. 

ER 

Theor. 

MC 

5 
10 
15 
80 

30 

8-8135 
4*5000 
70208 
9-7187 
12-938 
16*661 

0*18 
0*37 
0*58 
0*80 
1*06 
1-37 

0*13 
0*41 
0*59 
0*82 
i<08 
1*38 

2r00 
818 
2*23 
2-33 
9-^ 
2*74 

1 

8 

8 

4 

5 

384-58  o^Bce*. 

£zpw2. 
Lew  85-B6  ipeliet. 
Com  of  gmvlty  3-3  i 


Os. 

Gi. 

Thflor. 

0*8437 

0*06 

•0^ 

1-8437 

0*18 

0-18 

3-0156 

0-28 

0-25 

4*5156 

0-35 

0-37 

M219 

0*50 

0*53 

90625 

0-71 

0-73: 

6 

7 

8 

I  MQ. 

9-06 
9-18 
2*2  L 
9-33 
^^9 
8-18. 

9 


Table  III. 


Models. 
Weight  of  wM»r  diqdaeed  884-58  oancei. 


E|[p,  1. 

Lever  86-10  imdiei. 

Centoe  of  gravitj  9  lachei. 


Kxp.  2. 
Lever'dl^SO  ifidiee. 
Gentle  of  graviij  3*3  inches. 


Beg. 

(h. 

£R 

Theor. 

MC 

Oau 

C»f. 

Tbeoc. 

M,Q 

5 

9«1990 

0*18 

0*18 

9-08 

0*8n7 

006 

0-06' 

202 

10 

4*3073 

0-35 

0*35 

1*99 

i-5677 

0-19 

0*13 

1-99 

15 

6-4062 

0*58 

0-53 

1*99 

9-3335 

0*18 

<HiO 

1-99 

90 

8*5312 

0*67 

0*71 

8-01 

3*1667 

0-84 

0-8^ 

8-01 

95 

10-797 

0-87 

0-89 

9*05 

4-1198 

0-31 

0*34 

9-Q4 

80 

13-808 

1-06 

1-08 

8*19 

»9604 

«>40 

e«|8 

^^ 

1 

8 

3 

'     4 

5 

6 

7 

8 

9 

ifiiiQ 


Tabub  lY. 


8?! 


wrigiu  <iriwait  ailfiMiiii  Mc>ii«riHit.' 


'Etsp,  1. 

' 

Jttqi. 

2. 

«     iiinr  SS'it  iiches. 

Lem  »6^l  Mchei. 

.» 

Cc»lt0«rgni^ 

I*t8  inch. 

Otoitt  of  gRf%  frMihches. 

D^: 

Oil  . 

BR 

Theer. 

MC 

•On. 

Chr. 

TbMf. 

MPV 

6 

2«1»J? 

0^16 

0-17. 

S-90 

0-6094 

0^4 

0*06 

3-78 

10 

4^?S 

0*S4 

0*S5 

S^8 

1*5260 

Oil 

0-12 

8-80 

w 

T-SOT© 

0*54 

O'da 

40S 

2*9177 

0*20 

0*29 

400 

90 

10<«58 

o-ts 

o*n 

4*20 

45469 

0-92 

0*99 

417 

flS 

U-iST 

1-01 

109 

4«47 

7-0104 

O'flO 

0*54 

4-40 

90 

19-260 

it4d 

1'4S 

4-79 

10-417 

0^4 

0*18 

4-70 

1 

2 

s 

4 

5 

6 

7 

8 

9 

Tab LB  V- 


Model  5. 
Weight  of  water  displaced  J!fd9*9d  ounces. 


. 

lExp,  1. 

_ 

£!xpj 

^. 

Lever  S6-09  inches. 

Lever  24-79  inches. 

* 

Centre  of  gravity  2*06  incheft 

• 

Centre 

of  gravity  9-36  indiM. 

I>eK. 

Oz. 

JBR 

Tbeor. 

1 

Oz. 

Or. 

Theor. 

M€ 

« 

2-1902 

0-19 

0-20 

2-19 

0-9375 

0-08 

0*08 

6-92 

10 

4*1823 

0-37 

0*97 

2*16 

1-7448 

0-15 

0-14 

^-lA 

16 

6-0937 

.055 

0-57 

2*11 

2-4896 

0-21 

.0-29 

ft'lS. 

90 

8-0104 

0-72 

0-74 

2-10 

9-2083 

0-27 

0*29 

fiio 

SlO 

«». 

9*9583 

•    • 

0-86 

0-91 

iu 

3*9896 

OS* 

0-36. 

.90 

11-875 

1-07 

109 

2-13 

4-7812 

0-41 

0-44 

fil2 

.1    1 

2             4 

-! « 

1 

4 

6  .    1 

.6 

7 

8 

.9 

— f- 

Table  VI. 
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Model  6« 
Weight  of  water  displaced 
Exp.  1. 
iJetit  f  5-79  inches. 
Oeiitrtj  of  gtfsvity  2^9  inchea. 


940*74  otmoefl. 

£zp.  2. 

Lever  t4*99  inches. 

Centre  of  gravity  9'63  inches. 


Mm 


4^ 

W 
1ft 


Oa. 


I    £K 


2-1719 
4-3177 
6-4271 
8-4687 
10-547 
12-589 


0-23 
046 
8^09 
0-90 
M« 
l«94 
♦  ml 


8 


^^mmn^mmmytt 


Tlieor. 


0-48 
0-72 
9-96 
M8 
1-40 
titiji^ii  t 


M€ 


2«66 
2*66 
9*65 
9-65 
8«66 
9*69 


5 


fj 


■r  ■'  y  '■* 


Ob. 


•MA. 


I      I     fc      * 


M667 
2-3229 
3-4114 
4-4896 
5-5208 
6-5417 


6 


i*-^ 


•«^ 


Or. 


0-12 
6-29 
9-94 
0-45 
0-56 
0-66 


Theor. 


0-13 
0-26 
0-37 
0*51 
<h69 
075 


i4*i 


2*65 
2-6A 
2-6d 

2-08 
II-62 


u*« 


fltti 

<son 


»*  •» 


Hitef^ 


MbMT. 


Si[p.  1. 

• 

ndies. 
^4- indies; 

■  .OeiitK>af-flRMri^3hfMiidi«k 

•  •"""•■  'R"  "^  Br f.    ^/   y".f    ^■^■■•■•" 

D«>.' 

^^p^*p 

EH 

ThfBDr. 

Me 

08;> 

St; 

Thwr. 

iifij 

lift 

20^  .^ 

30.  V. 

2*1021 
4*2375 
6-4666 
8-8646 
11-588 
14*568 

0*26 
0*53 
0-81 
1<U 

l;45 

i'82 

0'«7 

0*55 

0-84 

1-14 

146, 

I«83. 

3-06 
3*13 
3*26 
3f44 
8*65 

1*2708 
2*5835 
3*9687 
5*6469 
7-4427 
9*7864 

0*91 

0-31 

0*47 

0*66 

0*89 

lfl7 

1W6. 

0*32. 

0*50. 

0-60 

0*91 

1*17  - 

>*Q4 
3*0? 

3*iai 

3*24 
3*40 
3*64 

'  i- 1 

.M» 

3 

4 

6. 

6 

T 

8. 

9 

Table  VIIL 


18  Gun  Bng. 
Wdffht  of  water  displaced  186*96  ounoei. 


Exp.  1. 
Lerer  25*36  inches. 
Centre  of  gravity  2*24  i 


Fm 


5 
10 

% 

'■'  «5i 

••■30' 


iOz.  ' 


1 


2*ia46< 

4*1979 

/6»|82S 

8*'0521 

9*8958 


% 


£R 


0-20 
0-57 
»84 
1-09' 
1*34 
)    1*58 


Theor. 

•    >• 


Mean 


MC 


3«9 

3*28 
3-24 
319 

3-n 

3*15 


£3qp.2. 

Lever  24*05  inches. 

Centre  of  gravity  3*54  inches. 


Oz. 


3*22 


l«f6 

2-6667 
3-9271    , 
5-0417 
6*0989 
7*1146 

HI        ■  ■ W  « 


6 


Or. 


Thew. 


0*» 

0-34 
0*50 
0-65 
0-t8 
Mil 


L*l.      •       • 


Mean 


8 


3*31 
3-27 


■*-» 


'3'.g4- 

9 


•/ 


Taslb-  IX* 


T 


-"TT? — f'-* 


tm-mrm^m^ 


\  I 


.    Leopard  of  50  guns.  . 
Weight  of  water  displaced  27 1-7 1  ounces. 


f     ^Vi'i 


£xp.  I. 

Lev^^6*l  5  inches.. 
Centre  of  i^vity  2t38  inches. 


1%. 


^iri(|r..r.  »  ij  ■  .  ■ ..  ■  ■ 


10 


^5     '6*3750 


20 
25 
30 


Oz. 


2*1^ 
'4-2500 


8*4583 
12*510 


BR     I  Theor.- 

I" 


0-21 
041 
0^1 
0*81 
i-Oi 
1-20 


"■  1 1 11 


Mean- 


MO 


2*38 
2*36 
2*37 
2*38 
»40 
2-41 

2-38  • 


Lever  24*85  incbtti 
Centre  of  ^vi^  3*68  inchef.    ^ 


Oc. 


1-0260 
2*0000 
3Hm7 
4-0573 

6*0573 
5*9375 


-  >0t.  -'jTbaortvM'O^^ 


0<)9 
0*18 
0^18 
0-37 
0-46^ 
0-54 


t.- 


Mean' 
8 


2*38 

2-39* 

2*39 


mi^ 


StahiHt^^ttoaimg  l6odiet. 


80 


Table  X. 


>*«• 


HoweoflSOgons. 


•  '  J 

'     lie^rcr  864SitidM. 

•  €1016^  of  giiii%  »48  indies. 

S^«8» 

Lem  ««6S  iBdMk 

Ceatve  ef  grfttity  Mt  indM. 

D^- 

Elt 

Thwr. 

MC 

o«. 

Or. 

Theor. 

MC- 

6' 

10 

39 

8«1456 
.4-8760 

6^08 
<8^40CI8 
10-495 
18500 

0:90 

0^58 

<HI6 
M6 

Mean 

8*85 
8-85 
844 
8«2T 
8^ 

0^695 
1-6068 
8-8881 
S-7558 
4-6458 
5*5669 

0*16 
0-84 
0*59 
0*40 
0-48 

Men 

8-86 

xnRv 
8-85 
8-85 
8-85 
8-87 

1 

9 

3 

8-86 

6 

» 

7 

8-86 

4      i 

,  5      . 

a 

0 

'-.... .:^  .  Article  IL 

O&'iAe  ^iqu^oftUm  of  Ckbtriue  and  other  Gates.    By  M.  Fara- 
.      day.  Chemical  ^Mistant  in  the  Royjd  Institution  *  .   , 

.  l^ooK  advantage  of  tbe  late  cold  weather  (Feb.  and  March, 
l$$3)yto  procure  crystals  of  hydrate  of  chtorine  for  the  purpose 
of  uifjy&is. ,  The  rjesuUs  are  contained  in  a  short  paper  in  the 
Qjoarte^  J^bnmal  of  Science,  vol.  xv.  Its  composition  is  Tery 
J^^^  25v  chlorind,  72'3  water,  or  1  proportional  of  chlorine, 
andiO  of  water. 

The  President  of  the  Hoyal  Society  having*  honoured  me  lay 
looking  at  these  conclusions,  suggested,  that  an  exposure  of  the 
subs^ssree  to  heat  under  pressure,  would  probably  lead  to  inte- 
resting results  :  the  following  experiments  were  commenced  at 
his  request.  Some  hydrate  of  chlorine  was  prepared,  and  being 
dried  as  wetf^'dk  could  be  by  pressure  in  bibulous  paper,  was 
introdu^it^i^d'iht^  a  sealed  glass  tube,  the  upper  end  of  which  was 
thetihbjri^etically'  closed.  Being  placed  in  water  at  60%  it 
underwftttt^no  change  f  but  when  put  into  water  at  100^,  the 
substance  fused,  the  tube  became  filled  with  a  bright  yellow 
a^Osphere,  a$il^|  on  examination^  was  found  to  contain  two  fluid 
siitw^ces :  tiie  one,  ahbut  three-fourths  of  the  whole,  was  of  a 

^''  ^    •  Abetnc^  tWidi  two  Mpen  in  die  PUL  Tnmi.  faft  1683,  Pdoi  H. 


0>  :Mrft^adfy0nth:.  fjhmf 

faint  yellow  colour,  having  very  much  the  appearance  of  water ; 
the  remaining  fourth  was  a  heltV^  bright  yellow  fluid,  lying  ttt 
the  bottom  m  the  former,  without  any  apparent  tendency  to  mis 
with  it.  As  the  tube  cooled^  the  yeffow  atmosphere  condensed 
into  more  of  the  ^eddw  fltdd,  whien^floaited  in-a  film  on  the  pale 
fluid,  looking' very  like  chlotide  of  nitrogen  J  and  at  70^  the  pale! 
portion  congealed,  althougp  even  at  3)^  ike  yellow  portion  did 
notvbUdify.  Heated  up  to  100^  this  yellow  fluid  app^Hred  to 
bcol,  and  again  produced  the  bright  coloured  atmosphere. 
.  By  putting  the  hydrate  into  a  bent  tul^e,  aflerwaids  hermeti- 
cally sealed,  I  fotind  it  easy,  after  decomposing  it  by  a  heat  of 
lOO^j  to  distil  the  yellow  fluid  to  one  end  of  me  tune,  and  so 
separate  it  'from  the  remainiM  portion.  In  this  way  a  more 
complete  decomposition  of  the  nydrate  was  efiectedy  and  when 
the  whole  was  tulowed  to  cool,  neither  of  the  "fluids  soltdtfled  at 
tepiperatufes  ab^ve  34^,(  and  tbe  yellow  portion  not  even  at  (P." 
When  the  two  were  mixed  together,  they  gradually  combined  at 
tediperatiires  below  60^>  add  formed  the  same  solid  substances 
as  that  first  introduced.  If,  when  the  fluids  were  separated,  the 
tube  was  cut  in  the  middle,  the  parts  flew  asunder  as  if  with  an 
explosion,  the  whole  of -^he  yeUow  portion  disappeared,  and 
there  was  a  powerful  atmosphere  of  chlorine  produced ;  the  pale 
portion  on  the  contrary  remained,  and  when  examined,  proved 
to  be  a  weak  solution  of  chlorine  in  water,  with  a  little  muriatic 
acidjt  probably  from  the  impurity  of  the  hydrate  used.  Wh^ 
that  etd  of  the  tube  iri  which  the  yellow  fluid  lay  Wa«r  broked 
under  a*  ja)'  of  Water,  there  wai^  an  immediate  production  of 
chlorine;  gas.  ,  *  ' 

I  ai  first  thought  that  muriatic  acid  and  euchlorine  had  been 
formed^  then, 'that  two  new  hydrates  of  chlorine  had  been  pro^ 
duced ;  but  at  last  I  suspected  that  the  chlorine  had  beea 
entirely  separated  from  the  water  by  the  heat,  and  condensed' 
into  a  dry  fluid  by  the  mere  pressure  of  its  oWn  abundant  vapour. 
If  that  were  true,  k  followed,  that  ehlorine  gas,  when  com- 
pressed^ should  be  condensed  into  the  same  fluid,  and,  as  the 
atmosphere  in  the  tube  in  which  the  fluid  lay  was  hot  very  yel- 
low at  50®  or  60%  it  seemed  probable  that  the  pressure  required 
was  not  beyond  what  could  readily  be  obtainedT  by  a  condensingr 
syringe.  ;  A  long  tube  was  therefore  furnished  with*  a  cap  and 
8top-co(£,  then  exhausted  of  air  and  filled  with  chlorine,  and 
being  held  vertically  with  the  syringe  upwards,  air  was  forced 
Ui|.wnicb  thrust  the  chlorine  to  the  bottom  of  the  tube,  and  gave 
a  pressure  of  about  four  atmospheres.  Being  now  cooled,  there 
wap  ah  immediate  deposit  in  films,  which  appeared  to  be  hydrate, 
formed  by  water  contained  in  the  gas  ana  vessels,  but  some  of 
the  yellow  fluid  was  also  produced.  As  this  however  might 
also  coBtlaia  a  portion  of  the  water  present,  a  perfectly  dry  tube 
and  apparatus  were  taken,  and  the  chlorine  left  for  some  time 
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over  a  bath  of  snlphttric  acid  before  it  was  introduced.  Upon 
tbrosriiijg  ija  air  ai^  givingjores^tif e,  there  was  now,  x^o.^^-  ^^ 
formed,  but  the  ckar.y#uQW  4^td  was  .depoaite^i  aiia  more 
abundantly  still  upon  cooling.  After  remaining  some  time  it 
disBfjp>eired>  having.  gradaaUy  mixed  with  the  atmosj^ierd'aliove 
it».  but -every  repetition  of  toe  experiment  prcducea  did  saaie 
results*!.  ...........  •  ^  ' 

Pfesvauog  that  I  had  noiv  a  right  to  consider  the  ydlow  ftuid 
as  pure  chlorine  in  the  liquid  state,  I  proceeded  to  exaamie  ids 
prpnerties,  as  well  as  I  could  when  obtained  by  heat  from  the 
aydsate*  However  obtained,  it  always  appears  very  limpid  and 
fluid,. and  excessiTely  volatile  at  common  pressiu'e.  A  portion 
was  ooolediuits  tube  to  0^  s  it  remained  nutd.  The  tnbe  wiis 
diea  opened,  whea  a  part  immediately  flew  off,  leaying  the  t^ 
BO  eooledby  the  evaporation  as  to  remain  a  fluid  nnder  the  atmo-^ 
splmic  pre^urev  The  temperature  could  not  have  been  higher 
than  .9ft.  40^  in  tbiacase;  as  Sir  Humphry  Davy  has  shown  mit 
dry  chlorine  does  not  condense  at  that  temperature  under  cott^ 
mott  pressure^  Another  tube  was  .opened  at  a  temperatnrt^  of 
60^  ;  a.part  oi  the  chlorine  volatilised,  and  cooled  the  tnbe  to 
mufdi  as  to  condense  the  atmospherio  vapour  on  it  as  iGi0* 
'  A  lobe  havii^  the  waterat  one  end  and  the  chlorine  at  ^ 
other  was  weighed,  and  then  ent  in  two ;  the  chlorine  iinme^ 
diately  flew  off,  and  the  loss  being  ascertained  was  found  to  be 
I'&'gmin;  the  water  left  was  examined  and  found  to  contain 
soma  chlorine :  its  weight  was  ascertained  to  be  6*4  graiRS. 
Hiese-pix^piOftiQos,  ^however;  most  not  be  considered  as  indiea* 
tive  of  the  true  composition  of  hydrate  of  chlorine  ;  for,  jfiroifi 
the  ttildaesa  of  the  weather  during  the  time  when  these  experi« 
mentawwe  made,  it  -wtis  impossible  to  collect  the  erystaU  of 
hydrate,  press,  and  traosf<^  them,  without  h>sinj^  miueb  ehlorine  y 
audit  is  also  impossible  to  separate  the  chlorine  and  water  iA 
the  tube  perfectly,  or  keep  them  separate,  as  the  atmost^^^e 
within  will  combine  with  the  water,  and  gradually  reform  the 
hydrate* 

Befixe  cutting  the  tube,  another  tubi^  had  been  prepared 
exactly  like  it  in  form  f^nd  size,  and  a  portion  of  water  introauced 
into  it)  ZB  near  as  the  eye  could  judge,  of  the  same  balk  as  the 
fluid  chlorine :  this  water  wasfomid  to  weigh  1*2  grain ;  a  result, 
which,  if  it  may  be  trusted,  would  give  the  specific  gravity  of 
fluid  <diloiiae  as  1'93*;  and  frpm  its  appearance  in,  and  on  water, 
this  cannot  be  far  wrong.  , 

The  refractive  power  of  fluid  chlorine  is  rather  less  than  that 
of  water.  The  pressure  of  its  vapour  at  60**  is  nearly  equal  to 
fiMBs  atmospheres*  .       . 
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TNott  OB  the  Condensation  ofMuriotie  Acid  Gat-  .into 
••         •     '   rMn.    Bv'SirU  Davy,  Bart.  Pn».  E5. 


I».4mQiig  Mk.  Samlay  to  Mpoae  Ae  hydratte  oftibMrltid^ 
jkyf)iJtia«otaedghmial^>  Hoco«rr0d  to  me,  that  oner  of^^iriit 
ihiog^iiwoidd  happen ;  Uiftt  it  wo«M  become  fluid  tnft  a  h^drafie^^ 
iiMbtti^^ecotepomon  of  li^^  oeetir,  tmd  euehtomuif  ibd 

Mnrlitic  aoid  be  fanned ;  or  that  ^e  ehtormewonld'Sepatatiet^ 
UrMn^sDeed  state.  Thk  last  result  haiving  been  obtainlfdy^'Sb 
jv^dentily  fed  to  other  researehes  of  the  •same  kind.  I  shdl  ho 
M)  jii  future  occasioci^'  to  detail  some  general  views  onthe  sai:^ 
of  these  researches.  I  shall  now  merely  mention,  that  bjrwU 
lipg  i|>«riafee  of  ammoniaand  sdphuric  acid  in  a  strong  glass  ttkie 
jmd  es«iflii|0*(be«i;  to  act  upon  each  other,  I  have  p^tMstired'U^im 
lMfjiatic!:a£d:iand  by  sobstitating  carbonate  tbr  muriate' 
iummWMffj  I  lisnre  no  doabi  that  carbonic  acid  may  be  bbtk'' ' 
^ai|^>iK<heonly  trial  I  have  made  tibe  tube  ontst/  I^ 
liaqaeatod  Mr.:  Faraday  i»  pwaue  these  experimetjts,  a^i^'ic) 
<9at»nd  thiEtaito  ali^;the  gases  which  are  of  considerable  densA^^ 
or  to  any  laisleiii  aohible  in  watef  ;*  and  I  hope  soon  to  be  aU^to 
ItaaiB^aecbnht  of  hiafesaM,  with  some  apphcations  of  them  that 
AipvpflOBeAo  mahe,.:befote  the  Society. 
(.  I' «aimpt  conclude  this  aote  without  obsermg^tliatiKe  g( 
latAOH^^f  elttstic  substaiiees  in-  close  vesseh,  eitJier  wiCU*  ortv 
oat  heal^ :  ofliBra  mach  more  po werfol  means  of  approximilfiii^ 
ibeiRAiidecides  dian  those  dependent  upon  the  appficatioit  W 
cold,  whether  natural  or  artificial :  for,  as  gases  diminish^  q/bfj^ 
atK>pi'lv480;in;Voknaiie  for  every  -^  degree  orFate-enbeilTtflsc^e^ 
begjpm^g  at  onttnary  temperatures^  a  veiv  slight  condensaltoft 
fwa^:  eai»  he-  pioduced  'by  the  most '  po wemd .  freezing  mtxtiilri^ 
UPtrWf/fia  maidi  aa  wonid  result  from'th^  appKeaiion  of  si  a 
jinn^rto  ooe  part  of.  a  f^aaa  tobe^  the  other  part  being  ^' 
Miyifeempekwtute ;  and  when  atteteipts  kte  made  to  com 
naaa  into  fluids  by  sudden  mechanical  compression,  the  ^c^ 
HiManlly  genfeialeG^  presents  a  formidable  obstaclef  to  tSife  siii^bess 
of  the  experiment ;  whereas,  in  the  compression  resullin^ilpbni 
^hnir  niow  gcaasratioii  in  close  vessels,  if  the  procesa  be  concmcted 
w^.comm&n  precautieiia,  theite  is  no  source  ofdifficulti^  or  Afii^ 
gei(;  ami  it  n^  be  eaaily  assisted  by  artifltial  cold  m  i^a^es 
whM^'g^M  approach  near  to  that  point  of  compression  ftnd  teai^ 
paratme  at  which  they  become  vapours.]  ■  ^   '/ 


t-.: 
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The  refractive  power  of  Uquid  muriatic  acid  is  greater  tfaaii 
that  of  nitrous  oxide,  but  less  than  that  of  water;  it  is  nearly 
a%ual  i»  iiml  of  carbonic  acid.  The  pressure  of  its  vapourat  tl^ 
temperalme  of  60^  is  equal  to  about  40  atmospheres*         --^  ^. 
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Sulphurous  Acid.  ,^  ^^    ,, . 

''^^^'ilkt^iay^'t^  siilpi^uri^  aci4  were  iif  aleJ  up  in  a 

bent  tubej  itiia,  be&g  brought  to'  one  end,  heat  was  careftiUy 
iPV^f^iff^^  ^  p^er  end  wafrprostrted  CDol^y^  wiotUbtfbiu 
|m^))^i^W  f^iA  u/Mk  vaa  pMKl«6ed  wliera  tbeheat  ^adMo^ 
Vffi^jnt  Qopd^w^.t^;  th^  Mdpmino  aeid  Aam  ;•  bM/wtaSiifM 
^^l^lb^Gooie  saturated^  tne  solpfaumuft'  acpnt  pa^ed^^d^lll^ 
^^Je)^«pi;lbe  tube,,  and  wfis  eondensed  into  a  li^iiid«'"WlMlft 
ieiji^M^t'^^^  waacoldj  if  the  aalphnrous  add  wtete  MUirAeA 
'9IK<ip  jUfC)  w^ctme  of  sulphuric  acidand-sii^hate  of  ii«.itm^^^lt 
^}^99i\|raf^  re«ah»orbe<C .  but  the  ^tetA  wmainsd  on^it^fffAMt 

.^snlphurous  acid  ia  irery.  lia^ndiand <coi<MtiiMip  MM 
^^  Ji(il4r  Ita  refraotive  ponper,  obtained  b^ioonipifiittg  k^Hk 
W^lJ^Wi  ^f<^f  madiai  with  <  witter  contained  in  si  aifl[iilai»4«Aii^ 
ww^l^  to  be  nearly  equalto  that  of  waters  Rddee^iiM'ti^ 
g!^{Of  become  adhesive  at  a  temperature  olO°  R  When  dstdlfe 
c9ntftn1ng.it  waa  opened,  theoonleRtB  did  net  raalif  oiitlH»^i^ii 
e^i^hyiil^jut.a  portion  of  thelit)uidTe^apatatdd  nlpidlyj  eooUilg 
|^9f^r.jQrtipn.  &o  much  aa  to  k^ve  it  in; the  fluid  ttnteai  Mtt^ 
)|pf)^.^j^q[Uejti?.c.  pressure,...  It  was  kowdrer  rapidbtdiafiawtCdl 
not  producing  visible  fuipea^  but  produeingthe  oddur'trr^pi^ 
§w|ygl^u)jfiu^.;i(eid9  94^  leaving  tha  tehA  qinte  diy«  A  porlied  of 
^^)^tB^ffi  9t  the. fluid  received  overa  vaBDeorial  faatfiy  iHidf<«Qta& 
r  t^f>^^^  ^  ^  su^hvitoua  a^id  g^as.  A  t)iece>  of  iee^  drtf^^ 
^irrr^j^^^^  instantly.mnde  il  bod,  from  tiie beat  ooaumnU 

.ipjpQv^iyx  an  unexceptionable,  siantter thai  tfae'fliridwailtptlhft 

'{uyi^a^dy  aoiAe  eiulnhmioiie -a^id  gas  waa  <MireMI|f  prei 

Ipx  mecGurv,  and alc^.tubepenfeotly  drjr,.atid elMied'ift 

Ji).beiug  exhaust,  wHs* fiUeaKwtlv.it;  liiore  aalfjIwfcMiii 

[^i^.thfiOk  U^rown  inbya  ooiwieBaing  ayringe,  tBtthii^t  #wb 

^^pr^  fovur  i^ipaspberes :;  .the*  tube  niMatned  jpetftfBtfy  eleAnMd 

^^  pn  x)QoUng  ,g^  e|id  to  ff,  .the  Amd  an^hiMrotiB'  4oid^4loif^ 

.atid  in  ;aU '  ita  .chaiMtefs  waa  .like  diat « prepared  hy  Ihl^ 

L  :?^'i9W^  E^  '^^^  attached  t^va'talMtawhichambhuifoae  mX9 

^^jpr^ntheitubewns  je4iialto;threei^^  ttieye-beliig; 

ajjtg^cva of  Uqyuid ^uiphurQUs aoid  present :  bat  aa tbeeoitfaMli 
air  Hsul  not  been  excluded  wh^  the  tubi6  was  sealed,  taeariy  On^ 
atmosphere  must  be  due  to  its  presence,  so  that  sulphurous  acid 
vapour  exerts  a  pressure  of  about  two  atmospheres  at  46^  F.  Its 
^J^fi^o  gravity  was  nearly  1'48,* 

IrvMi  aratfi' stfaitiai^^ 


ler  oT  liuJl  gl^M  Si^  wen  Uowfi  ind 
•eiled;  thejr  woedienthiowiiiiiloakQiiol,  wttar,fii]^bBiipsdd,Qtaiix« 


Sulphuretted  Hydrogeu. 
iV  tu1>e  beiog  bent,  and  scaled  at  the  shorter  e9d»<«tetag 


41^  ivDft  poured  to  tbroogh  argmallfonueli^a  «$  n^liriy 
to  fiU  the  short  leg  withoat  soiling  the  long  one.  A  pteef  ;,  aC 
platimiBd  foil  was  Uien  cmnplad  «p  and  pushed  in^  and  opoii 
thiiil^ w^f;e put fragoaents  of  sulphnret of  iroa^  until  thetube, ifaa 
ijlssiMriy  ,£i4n..  In  this  way  action  was  prevented  until  the  tube, 
^as  sealed* . . Jf  it  once  commences,  it  is  almost  impossible  to 
^pse  th^  tub^  in  a  manner  sufficiently  strong,  because  of  tl^ 
gressiiig  out  of  the  £aa«  When  closed^  the  muriatic  acid  was* 
M^e.io  HW  on  to  mfi  sulphfiret  of  iroi^  and  then  left  for  a  d^v 
or  two.  At  the  end  of  that  time,  much  protomuriate  of  iron  Baa 
fqnp^dt/Wd  pn  placing  the  clean  end  of  the  tube  in  a  mixture  of 
iqe  jaqd  b9^^»  warming  the  oth^r  end  if  necessary  by  a  little  water^ 
sujup^  hydrogen  in  the  liquid  state  distilled  over.   . 

.,X|i^  Jjlquid  siilphuretted  hydrogen  was  colourless,  limpid^  a^ifl 
excessively  fluia.  Ether,  when  compared  with  it  in  sin^air 
tiib^f  ^PpeaDetd  tenacious  and  oily.  It  did  not  mis;  with  me 
r^t  of  tpre  fluid  in  the  tube,  which  was  no  doubt  saturate^^  hot 
re^iiia^fid,  ^tandinjg  on  it.  When  a  tube  containing  it  ^ai^  op^ened, 
the  liquid  immediately  rushed  into  vapour ;  and  this  bein^dope 
un^d^i^  water^  ^and  the  vapoui^  collected  and  examined,  hprpye^ 
%qhe  suIphurettjEtd  hydrogen  gas.  As  the  temperature  otaWbe 
COj^^ai  W)g  «ome  .of  it  rose  ftom  0^  to  45*^,  part  of  the  fluid  T^se 
in  Vigour,,  and  its  bulk  diminished;  but  there  was  np  Mother 
c^m^ge ;  it  did  nQ%  seem  more  adhesive  at  0^  than  at  4fi^.  It^ 
refractive  power  appeared  to  be  rather  greater  than  .that  of 
water ;  it  aecidedly  surpassed  that  of  sulphurous  acid.  A  sniall 
gage  being  introduced  mto  a  tube  in  which  liquid  sulphuretted 
hydfogen  was. afterwards  produced,  it  was  found  that  the  pres- 
sure>^  its  v«jpo«r  was  nearly  equal  to  17  atiaospbere^  at  the 
temeratureiof  dO^»  -'f  .     f> 

1^  gages  used  wereimade  by  drawing  out  some  tabea  ^t^er 
blowpipe  table  until  they  were  capillary^  and  of  a  traoRiel^oia } 
th^y.wete  •'graduated f  m  bningiiig.a  small' portion  'bf/meioitfyr 
siicceisMvely  into  their  difierent  parts ;  they  were  < then  CMiisded  t^ 
tkifik  &i0  endi  and  a  portion,  of  meicuiy  i)laoed  in  the  braad  tend ;  - 
and  in  ^bis  atate  they  were  plaettd<  infuse  tubes,  S'O'thatiioae^tyf^ 
the  substances  used,  or  producsed,  could  get  to  tbei  nseilcinry^i  t^ 


J « 


tnm$, of  thofWtt  and  when  ony  on«  ww* found  pf  tba.  spm^  spnv^  snrrity  M  ibe  iakLin' 
whicli  it  was  immersed,  the  tipecific  gravity  of  the  fluid  was  takpi ;  thuf.a  ttrnQba  of 
hydrometrical  hxdhk  'were  obtained ;  wese  were  introduced  into  the  tubes  iii  wmSiuie 
ssbtUoMfes  w«^'t»b«tKbcfMMl;  ttiiduldmatelf,  the  dty  li^uiO^  obtiifailsd;  tn^bd^fer 
with  them.  It  was  Aen  observed  whether  H^ef,  flofittd  m  spt»  find  atsoMRid  net'CTeziiM. 
riments  were  made  with  bulbs  lighter  or  heavier  as  required,  until  a  near  approximadoii 
was  obtained.  Many  of  the  tubes  burst  in  the  experiments,  and  in  others  difHcufties 
oce^rred  fiom  tile  aondtttat-Mlinir ^  th«  bttib  by  the  osi^ttfitg  of  Aetube^  Ohi^sbd^te' 
of  opviinay  |ie<Bie««»oiiQl  m  sddttHai  to  dbon  ^ipMhsKiobfMiis,  wmt^i  thoaltcnrfiDs* 
of  (Im  bulk  of  the  bulb  by  its  lubiniMioa  to  the  presvure  required  to  keep  ^e  lubtMaaoe 
in  the  fluid  ittte- 


oi  ai 
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by  it  to  the  inside  of  th^  gai^.    In  eetimatiiig  tbe'nwiber 

atmospheres^  one  has  always  been  subtracted  for  the  atrlefj^ 
int^e  tube.  •' 

iThB  specifie  gravity  of  sulphuretted  hydrogen  afipeeMd;»to 

I  Carbonic  Acid.  'l 

*  7h6  materials  used  in  the  production  of*  caAonvc  eciB,  vfetb 
^if>onate  of  ammonia  slnd  concentrated  sulphuric  acid<;  iiie 
maniplilation  was  Kke  that  described  for  sulphuretted  hydrogetifi 
Mnch  stronger  tubes  are  however  required  for  carbonic  actd&att 
for  any  of  the  former  substances,  and  there  is  none' whidHiitt* 
produced  so  many  or  more  powerful  'explosions.  Tid>es  wHch 
have  held  fluid  carbonic  acid  well  for  two  or  three  weeks  tDgd*^ 
ther,  have,  upon  some  increase  in  the  warmth  of  the  weather/ 
spontaneously  exploded  with  great  violence;  and  the  prcfcau-* 
tions  of  gtabs  masRs,  goggles,  ^c.  which  are  at  all  times  nectii^ 
sbry  in  pursuing  these  experiments,  are  particularly  so  with  ts&r-» 
borne  acid.  .       .        , 

Carbonic  acid  is  a  limpid  colourless  body,  extremely  flilid> 
and  floating  upon  the  otner  contents  of  the  tube.  It  distils 
readily  and  rapidly  at  the  diffiirenfce  of  temperature  between  3J^ 
and  0^.  Its  refractive  power  is  ^luch  less  thdntKdtbf  Water; 
Wo  diminution  of  temperature  to  which  I  have  been  ablAto  sub^ 
mitit,  has  altered  its  appearance.  In  endeavouring  to  ep^  tfaer 
tubeB  at  one  end,  they  nave  uniformly  burst  into  fragments^-with 
powerful  explosions.  By  inclosing  a  gage  in  a  trae  in  which 
fluid  carbonic  acid  was  afterwards'  produced,  it  was  found  that 
its  vapour  exerted  a  pressure  of  d6  atmospheres  at  a  temperature 

of^.  ''■'•* 

Euchlorine* 

/I  Fluid  en^ikmne  wab  .obtained  J)y  Jnclosisiff  eUovate  of  potash 
and  sulphuric  acid  in  a  tube,  and  leaving  uuem  to>«ici  op  epoiti 
other  lor  ^  ihonrs.  In  that  time  there  hMfbeeajiHM)h(M4to«i, 
t)iajmixtar»  was  of  a/ dark  reddinh  brown^  eoditbe  atmosfttfOKiC 
a^hii^t.  yteUow.oolour<  The  jmsdure  was:  then  lwiatadL\4ip.'M' 
lOO^mdilie  unoeQupied  end  of  the  ibube  cooled  to  0? ;  by4figre«K 
theflBixt|»e  iofit  its  dadk  colour^  anda  very  fluid  etfaeildal  looking} 
substance  condensed.'  It  was  notmisoiUe  .with  a  email  pottiKm 
of  the  Siutplsnric  «Mud  wUch  lay  beneath  <  it ;  but  i  when  ottumed- 
on  to  the  mass  of  salt  and  acid,  it  was  gradually  absorbed^ 
rendering  the  mu^tu^e  of  a  much  deeper  ctdour  even  than  itsetflt 
Euchlorine  thus  obtained  is  a  vBry  fluid  trjtnspiflli;e|it  sub- 
slencet  pfift  dee|>,velIow  oqIow:.  .  A < tube  ,containi»Vg,s^ portion; of 
it  in  the^^lean  eoo^  was  opened  at  the  opposite  efftiemity ;  therat 
uras  a  rush  of  euchlorine  vapour,  but  the  salt  plugged  up  the. 
i^eirture :  whilQ  de^sing  this,  awayy  the  wbol/a  tube  Wi^t  vnitk  a^ 
Ttoieat  expkwioiii  •exieept  theaiatiU  ^nd  in  a  ctoth  wiogF' haivd^ 
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wKew  tiie  eoddoriiie  previotuly  lay^  but  the  fluid  had  all  disap^ 
peared*' 

Nitrous  Oxide. 

Some  nitrate  of  ammonia,  preyiouslv  made  as  dry  as  .could  be 
by  partial  decomposition,  by  neat  in  the  air,  was  sealed  np  in  a 
bent  tabe,  and  then  heated  m  one  end,  the  other  being  presenred 
cool.  By  repeating  the  distillation  once  or  twice  in  this  way,  it 
was  Ibnnd,  on  after-examination,  that  very  little  of  die  salt 
remained  undecomposed.  The  process  requires  care.  I  hatre 
had  many  explosions  occur  with  very  strong  tubes,  and  at  consi- 
derable risk. 

When  Ae  tube  is  cooled,  it  is  found  to  contain  two  fluids,  and 
a  very  compressed  atmosphere.  The  heavier  fluid  on  examina^ 
tion  proved  to  be  water,  with  a  little  acid  and  nitrous  oxide  in 
solatiota ;  the  other  was  nitrons  oxide.  It  appears  in  a  very 
Kottid,  limpid,  colourless  state ;  and  so  volatile  that  the  warmtn 
of  the  hanci  generallv  makes  it  disappear  in  vapour.  Hie  appli- 
cation of  ice  and  salt  condenses  abundance  or  it  into  the  liquid 
ftale  ag^ain.  It  boils  readily  by  the  dtfierence  of  temperature 
between  50°  and  (P.  It  does  not  appear  to  have  any  tendency 
to  solidify  at  —  10^.  Its  refractive  power  is  very  much  less 
than  that  of  watet,  and  less  than  any  fluid  that  has  yet  been 
obtained  in  these  experiments,  or  than  any  known  fluid.  A 
iabe  being  opened  in  the  air,  the  nitrous  oxide  immediately  burst 
into  vapour.  Anodier  tube  opened  under  water,  and  the  vapour 
collected  and  examined,  it  proved  to  be  nitrous  oxide  gas.  A 
gage  being  introduced  into  a  tube,  in  which  liquid  nitrous  oxide 
was  afterwards  produced,  gave  the  pressure  of  its  vapour  as  equal 
to  ttboire  50  atmospheres  at  45°. 

Cyanogen. 

'8ome>  p«te  cyamaret  of  mercnry  was  heated  iinlil  fmkddf 
diyi '  A  poftion  was  thea  inclosed  in  a  gi«en  glass  tobty  im  th# 
Miiwin  mnnii^r  <»»  in  ^former  instances,  and  being  coUeobed  to  imm 
mi,  was  deo(Mnpo8ed  by  heat,  while  the  oAer  end  was  cooled. 
THui  cyanogen  soon  appeaired  as  a  Uqnid :  it  was  limpid^  ootenr- 
leaa,  imd  vary  flclid ;  not  attertng  its  state  at  Ihe  tempemlttre  of 
Va  Its  refimtive  power  is  rather  less,  periiaps,  than  diat  of 
water.  A  tube  containing  it  being  openeain  the^air,  tibe  eaepan* 
sion  within  did  not  appear  to  be  very  great;  and  the  UitfM 
passed  with  comparative  slbwiless  into  the  state  of  vapour,  pro« 
dncin^  great  cold.  The  vapour,  being  collected  over  mercury, 
proved  to  be  pure  cyanogen. 

A  tiibfy  waa  sealed  up  witb  cyannret  of  mersuiy  at  one  end, 
and  a  drop  of  water  at  the  other ;  the  fluid  cyanogen  was  ^en 
produced  m  contact  with  the  water.  It  did  not  mix,  at  least  in 
at^'  considerable  qufanti^Ty  with  Aat  fluid,  but  floated  on  it, 
Vemg  lighter^  thongh  apparently  not  so  much  so  as  ether  would 
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In  the  course  of  some  days,  action  had  taken  place,  tb,e 
.(er  had  become  lilack,  ana  changes,  probably  such  as  aW 
Itnown  to  take  place  in  an  aqueons  solution  of  cyanogen, 
«Gcurre(!l.  Thepessiire  of  the  vapour  of  cyanogeo  appeared  by 
HHe  gage  to  be  3-6  or  3*7  atmoBpherea  at  45",  '  Its  specific 
JrETily  was  nearly  0-9. 
*'  Ammonia. 

In   searching  afler  liquid    ammonia,  it  becEUne  necessary, 
^ugh  difficult,  to  find  some  dry  source  of  that  substance;  anq 
jli  last  resorted  to  a  compound  of  it,  which  I  had  occasion  ti^ 
lotice  some  years  since  with  chloride  of  silver,*     When  dry 
^loride  of  ailver  is  put  into  ammoniacal  gas,  as  dry  as  it  can  be 
tade,  it  absorbs  a  large  quantity  of  It :  lOO  grains  condensing 
iove  130  cubical  inches  of  the  gas;  but  the  compound  thus 
rrmed  is  decomposed  by  a  temperature  of  100"  F,  or  upwards, 
portion  of  this  compound  was  sealed  up  in  a  bent  tube  and 
;&ted  in  one  leg,  while  the  other  was  cooled  by  ice  or  water, 
le  compound  thus  heated  under .  pressure  fused  at  a  compara- 
^_ely  low  temperature,  and  boiled  up,  giving  off  ammoniacal  gasj 
ariii<m  condensed  at  the  opposite  end  into  aliquld. 
i|^l4quid  ammonia  thus  obtained  was  colourless,  transparent, 
fpd  very  Buid.     Its  refractive  power  surpassed  that  of  any  other 
of  the  nuids  described,  and  that  also  of  wat^r  itself.     From  the 
^^y  in  which  it  was  obtained,  it  was  evidently  as  free  from  watef 
aimnonia  in  any  siate  could  be<     When  the  chlorido  of  silver 
allowed  to  cool,  the  ammouia  immediately  returns  to  it,  com^ 
aiog  with  it,  and  producing  the  original  compound.     During 
[auction  a  curious  combination  of  tinects  takes  placo  :  as  Ibe 
Jbride  absorbs  the  ammonia,  heat  is  produced,  the  tempera- 
■tare  rising  up  nearly  to  100° ;  while  a  few  inches  otf,  at  tlia 
opposite  end  of  the  tube,  considerable  cold  is  produced  by  the 
^•#«aporstion  of  the  fluid.    When  th-e  whole  is  retained  at  the 
4eB)perature  of  60°,  the  ammotiia  boilt'till  it:  is  dissipated  and 
ife-combiued.     The  pressure  of  the  vaponr  of  amtiioma  is  equal 
^  about  6'5  atmospheres  at  50°.     Its  specific 'gravity  was  0'76. 
.'^  Attempts   have    been  made   to  obtain    hydrogen,  Oxygen, 
Vuoboracjc,    fluosilicic,     and  phospliuretted   hydrogen    gascM 
■Ib  Ihtf  liquid  state;  but   though  ail  of  them  have  been  sub- 
jected  to  great  pressure,   they  have  as  yet  resisted  conden- 
"ition.  

Article  III.  "^ 

n 

JItm  Locality  of  the  Skorodite.   By  W.Phillips,  FLS.  MGS.&c, 

The  ci"ystal3  forming  the  subject  of  this  notice  were  lately 
^ceived  in  a  letter  addressed  to  me  from  "  C^eniok,  near 
^['ryrp,"  and  signed  "  J.  Michell,"  as  having  b^ea  "ofitfuo^ 
•  QuMiwly  JoumilofSeiencc,  vol.  Vijili,,,.  .,^,i  ,  ■(  ,.^Vlnll 
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-ifr.  W.  PhilHps  OH  SkoFodite. 


1  Cornwall.  ■< 


frfliu  a  mine  in  the  oeighliourhood  of  St.  Austell," 
^  the  gentleman  wbo  transmitted  them,  tiiey  are  imagined  tbi< 
be  a  vanety  of  the  arseaiate  of  iron;  but  he  laments  that  tbeif: 
scarcity  had  prevented  his  ascertaining  their  composition,  and* 
requests  the  insertion  of  a  notice  respecting  them  in  the  Annak^ 
lif  PhUosophf.  ..I 

The  largest  of  these  crystals  does  not  exceed  in  size  the  head' 
of  an  ordinary  pin,  but  many  of  them  are  so  complete  as  to  leaTB' 
it  a  matter  of  doubt  whether  they  ever  were  attached  to  9 
matrix  ;  a  few,  however,  are  deposited  on  some  small  fra^enU  • 
of  quartz.  Inform  they  very  closely  resemble  that  of  the  ekoto^i 
dite,  given  in  the  third  edition  of  my  Elementary  Introduction 
to  Mineralogy  ;  the  planes  tfs  and  d-i- ,  are,  however,  wanting  ki^ 
the  second  of  the  following  figures,  which  represents  the  form  of 
thfe  crystals  lately  received  from  Cornwall  j  while  almost  eveij 
pne  of  them  exhibits  the  planes  c  c,  which  are  not  observable  i^ 
the  crystals  of  the  skorodite,  or  in  those  of  the  martial  arseqiat^ 
of  copper.  ' 

Externally  these  crystals  are  of  the  dark  '' 

bottle-green  colour,  very  common  to  some  of 
the  prismatic  varieties  of  the  arseniate  of  cop- 
per ;  but  this  is  not  in  fact  the  true  colour  of  the 
substance  itself,  which,  on  holding  the  crystals, 
or  thin  fragments  of  them  between  the  eye  and 
ihe  light,  IB  found  by  the  assistance  of  aglass 
to  be  of  the  pale  blue,  so  common  to  the  mar- 
tial arseniate  of  copper.  The  dark-green 
colour  arises  fromthe  mechanical  intermixture 
of  a  multitude  of  very  minute  specks,  of  that 
colour,  visible  on  the  surface,  and  also  by 
transmitted  light. 

;■,.  ,     MonM 120°     2' 

,' '       MonA Hi)    55 

J'-,',       Mondi   141       0 
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di  oudx" 112     36 

; ..         c  on  A IM     20 

The  fint  figure  reprcMQU  >  righi  rhomhic  priam,  the  piimsi    ... ___. 

UMoiite  of  copper,  the  ikoiodite.  and  aha  of  Uie  crystals  which  (oral  the  subject  of  d 
notice:  the  pluies  if  I ,  dl,  oF  the  latter,  genaaU;  pment  Kcretal  rEflecdons  Ich  IhuiOM 
degietaput,  indicituig  each  to  be  aeerin  of  planes.  I' 

The  foregoing  measurements  by  the  reflective  goniometer,  ais 
well  as  the  lorm  of  these  crystals,  tend  to  show  that  they  are  only 
a  variety  of  the  martial  arseniate  of  copper,  which  commonly  is 
prismatic,  the  planes  of  the  prism  being  the  primary  planes 
M  M',  sometimes  associated  with  the  planes^"  and  A,  and  the 

{irism  is  commonly  terminated  by  one  quadrangular  pyramid 
brmed  by  the  planes  dd' ;  but  in  these  crystals,  and  also  in  the 
skorodite,  the  planes  M  M'  are  reduced  to  smaU  triangles, 
owing  to  the  presence  of  both  pjramida.  , 

Ttesafotiai  arseniate  of  copper,  a.n^  \t%  \%n^  ^%  ^qxq&\k. 


hfi.  jft  ^.  c(wr8e  of  adme  days,  kcHioa  btd- ii^ 
^ISf  W^^om^mck,  W  changed;  pmBa%^u6HWfi 
knoti^  to  tttk^  phtce  in  iiix  ctqueotii^  solutrerh '  df  t^£inb|e 
eceiurred.  Tlrtf  pfresstire  of  the  rapotif  of  cyftlibgeri  AptfeAtOT  fet 
«fe'tte*^'be  '*e  or  3-7  atinospfcdrd^  ttt  45^."  Tti  ^ttm 
S^^^mas  nearly  0-9.  -^^^   '*  ^'-'^  *  i' 


L(>Qy.e  130  cubical  iikoLes  jof  thegaa;  but  tfie  cof^ 
mfked  U.d^comppsea  by  %  tq  **  *  '^"'^  *^ 


aatea  in  one  leg,  while  tbe  other  was  cbolea  by  ioe^^\^a^% 
The  Qompound  th^s  he^^  unde^,Fu:e8u»i^e,fu^4'^^?W9J?^^^ 
Qxely  low  temperature^  and  boiled  up^  giving  .qn  s^inoojiicaLg^yi 
vhicA.ppndensed  s^t  the  opposite  endii^^  aliqi44..   .  .  ^,,  ^ 

.>Xi<l4d  ammonia  tbus^ .  obtained  was .  colouf less,  ^irai^pftteaL 
wi  verjr  Suid.  Its  reffai^ti Ve  power  sji|irp^sed^*tlf at  fffany  o.%f 
^f  the  mida  describe/i^.  md  that  alao^qf  winter  ^tsa^f./ .  £f  9fl^  t^j) 

W^  in  which  it  wa8obUWi€4J^^»fV^^W 
as^em^ma  m  any  s^te  ^quld^^t^^, .,  Jj^^^ui^f^  o^lou^  fUwf^ 
18  a09^ed  to  cool,,  the  ammonf^,if»me^i3JJ^lj(  i^n^.to^pc^f 
mmgyitk  it,  a^d  produq«i§,t%  Wfi^ 


lore  nsmg  up  neariy  lo  luu  ;  wnue  a  lew  inoncs  oh^  ai.  uif 
opposite  end  of  the  tube,  considerable  cold  is  produced  by  the 
fvaportlida  of  the  fluid.  Whisix^idvd' whole  is -fetiibed  at  the 
Wmperaifcure  «f  (60%  ib^  &miibl»a^boilft*€itbstris.dtee(ij|^^dai](A 
Mreombined*  The  pressure  of  Ibe  vapoar  t>f'aifl!tK]A^i^ 
to^ limit &6atvosphere&^  at  5{f  .*  'Its  9ped&fi'gttivit}  iin»  0^6. 
LAttem^  hsure  been  raskl«  to  obtain*  hydrb^di/bxygen, 
fln«bontoic>  fluosilieicy-  and^  ptetmifainettefd  *  bjr^dj^ii  gases 
%i  ilitf*  liqirfd  iMcfe;.*  but-  though  tiU  of  fhewlfafii'lieM  sub^ 

jficted  M  great  pressure, .  they  have  as  yet.rmM^  oondSsn^ 

sshmuh.  «   I    ^. "•.•'*(•   .'I  .'.-."^  II' 't^ 

XivdUeolifi^-o/f^  Skondit0.  Bf  W.  PhUiiqpiV  FLfr;  MGGfi.lkot 

oi  !r^|,5fy?!^  fanning  the  sylu«ot  of  this  notwe  Ylfere J^Jefy 
Mtfjv^  [ij  a  letter  addr^jed  to  m»  from   "  CJa^ei^fc^  ne«^ 


V  A 


•  Qiuffterl^  JouQ»lofS«i«iQB,  vol.  v^p.  74«  , 


100  Mr.SfrithMi&n  t^ftSt 

Sopposbgthftt  1I16  iron  and  copper  exist  in  the  mkMl^iii^v 
«tat^  ofpero^de,  Md  that  the  weighte  of  th^iridMta  M^  fo  ei^ 
otKirtedpetititely  as  40  to  80,  it  will  b^itbiJoilsibleto  redtto«  ttm 
martial  arseniate  of  copper  to  a  probable  definite  iMApmiAX'^ 
it  wffl  appear  by  caknlation  that  tbe  nearest  4pprtiiato4ttoik  is 
6  utoms  of  oxide  of  iron  «ihd  2  atoms  of  oxide  Of  cdi^t"* 
*5tais,  therefore,  more  Hkely  that  the  skorodite  is  «  yeplttUt 
arseniate  of  iron,  differing  not  only  -in  fbrm,  bnt  in  <56te|^oiMbn, 
from  the  cuWc  arseniate  of  iron  5  and  it  will  follow,  if-  this  be 
admitted,  that  the  martial  arseniate  of  copper  is  ft  miiturth  imd 
not  a  compound  of  arseniate  of  iron  and  arseniate  of  copper : 
this  supposition  wiU,  pertiaps,  be  considered  the  more  piQbable 
when  it  is  remembered  that  the  cabic  arseniate  of  ircto  Contains 
9  per  cent,  of  oxidfi  of  cmper.  It  is  also  to  be  4observed>  ^at 
M«  Chenem  inclines  to  me  opinion  that  it  is  a  nnxtinre  of  the 
two  ars^iates ;  and  lastly,  there  appears  to  be  ne  reason  why 
tlfeere  shovid  not  exist  sereral  varieties  of  arseniate  of  iron,  which 
ijsi  well  known  to  be  the  case  with  arseniate  of  copper* 


Aetiglb  IV# 

Oh  ioms  Compounds  of  Fhiorine,    By  J«  Smithson^  fis^.  FlltS. 

(To  the  Editor  of  the  Ammh  of  Philosopb^.)  ... 

When  numberless  peisons  are  seen,  in  every  direction^  .mr- 
suing  %  snbf ect  with  the  utmost  ardour,  it  is  natural  to  comttude 
that  their  labours  have  accomplished  all  that  w^  within  tiu^ir 
reftch  to  perform. 

It  must,  therefore,  in  mineralogy  be  supposed^  that  those  suV 
stances  whose  abundance  has  placed  them  in  every  hapd^.  Imve 
been  fully  scrutinized,  and  are  thoroughly  understood  ;  and,  that 
if  now  to  extend  the  boundaries  of  the  science  it  is  not  indift- 
pensable  to  explore  new  regions  of  the  earth,  and  prpour^4a9is^t- 
ters  hitherto  unpossessed,  it  is  yet  only  to  objects  the  most  rare, 
the  most  difficult  c^  acquisition,  that  inquiry  can  be  applied  with 
any  hope  of  new  results. 

A  want  of  due  conviction  that  the  materials  of  die  globe  anfl 
the  products  of  the  laboratory  are  the  same,  that  what  natuce 
affords  spontaneously  to  men,  and  what  the  art  6t  the  chemist 

Srepares,  differ  no  ways  but  in  the  sources  &om  whence  they  are 
enved,  has  given  to  the  industry  of  the  collector  of  mineral 
bodies  an  enroneous  direction. 

What  is  essential  to  a  knowledge  of  chemical  beings  has  been 
bft  in  neglect ;  accidents  of  smafi  import,  often  of  none,  have 


•>  4. 


.  iSi^  some  ComfKmnd$  of  Huorine.  jiOl 

4ifadtjatteQti<»^«^«Tt  togr989ed  U  i  aimI  a  fertile  field  oi  diiKX)- 
jfiy.]|«s.thu»  sunaiiied  where  o^emis*  it  would  huve  bfW 
judbousied.' 

.  fhfOK  ^r.  has  decorated  miaend  cabineto  from  {NrobaUf  tl^f 
etnieftt  period  of  their  esustence ;  «^y^ry  tint  with  which  cnaaqf 
eia  paint  it;  each  casual  diversity  of  form  and  appearance  luidpr 
which  it  may.  present  itself  have  been  long  familiart  and  ita  true 
nature  continues  a  problem ;  and  its  decomposition  by  fire  was 
yet  to  be  learned. 

Fluor  Spar. 

li  a  fery  minute  fragment  of  floor  spar  is  fastened  by  means 
of  ola]r*  to  the  end  of  a  platina  wire  neady  as  fine  as  aihaiiv 
which  is  the  size  I  now  employ  even  with  fluxes,  it  w^  be  Mr- 
fisived  (MS  the  flff$t  contuct  of  the  fire  to  melt  with  great  faciut|V 
Aa^hefusioflsis  pfolonged;  the  fusibility  will  decrease ;,  pi?otube» 
fauces  will  rise  OTer  the  surface  of  the  ball ;  it  will  put  on  what 
is  designated  by  the  term  of  the  cauliflower  form;  and  finally 
become  entirely  refractory*  On  detaching  it  from  the  wire,  it 
willproye  hoUow,  This  httle  capsula  being  takep  up  again  by 
its  Bide«  and  its  edge  presented  to  the  flame,  thin  and  porous  as 
this  edge  is^  it  will  withstand  its  utmost  violence. 

Such  an  alteration  of  ^palities  proclaims  an  equal  one  of 
nature*  I  had  no  doubt  that  the  calcium  had  absorbed  oi^ygen, 
ftiiiA9ajstad  wiikh  fluorine;  that  Hm  mass  bad  ceaaed  toMwPr 

spar,  and  was  become  quicklime.  On  placing  it  in  a  drop  of 
water  my  conjecture  was  confirmed ;  a  solution  took  place  by 
which  test  papers  were  altered ;  a  cremor  calcis  soon  appeared ; 
and  on  allowing  the  mixture  to  become  spontaneously  dry,  a 
white  powder  remained,  which  acids  dissolved  with  effervescence. 

That  the  fluoric  element  was  gone  admitted  not  of  doubt.  To 
pansue  it  in  its  escape  ;  to  coerce  it,  and  render  it  palpable  to  the 
senses,  could  not  be  required  to  establish  the  tact.  It  may, 
however,  b^  done. 

The  open  tube  described  by  M.  Berzelius  in  his  valuable  work 
oa  the  blowpipe^  is  adapted  to  the  purpose  by  an  addition  to  it. 
A  smaH  plate  of  platina  fbll,  on  a  curved  plate  of  baked  clay,  is 
introduced  a  Uttle  way  into  one  of  its  ends ;  and  secured  by 


..•.db. 


^^=^ 


btfn|ing  with  fl^e  point  or  the  4ame  the  glass  into  contact  with 
it.  ' ^e  body  to  be  tried  ia  fixeU  to  this  plate  by  means  of  moist 
cttj^;' lind  inay  ihisn  1[>e  subjected  for  any  time  to  any  degree  of 

Ultii  Jriedy  0(J0r  spar  quickly  obscured  the  ^sm  by  a  thick 
<^  otfiSSlijQs^  and  coloured  yeSow  |bit  of  pape^ 

n&^d  4ifK  wv^4bd.' 


'ii^ 


Mr 4  Smttam  oh 


^ftB. 


^  r  Mt  ftm^Husi  assigris'ftrtifeihtiuc  wot>d  for  tte  (jest  of  fliumc 
^utii.  Bergman 'says  that  thi^  wobd  afibt^  k  i^d^'itfliteiQiki 
,  wjiioll,  alkalies  turn  blue.*  None  such  could  be  procured^ -tlSit* It 
'  WiasToind  that  logwood  might  be  substitotcd  for'ft:  Thfe  p^{>er 
tinged  with  this,  like  that  mentioned  by  M.  Berzelios,  :ii  viAde 
yellow  by  fluoric  acid  and  oxalie  acid;  but  it  did  not  ft^etitto  be 

'  80  by  sulphuric  or  muriatic  acids,  nor  by  phosphoiic  acid.  • 

•  / 

Topaz.  I. 

In  extremely  minute  particles,  topaz  subjected  to  the  fir^  at 
^  Ae  lendof^  v^  slender  wire  aoon  becomes  opaque  and  .white; 
but  I  perceived  no  marks  of  fusion. 

.  Tliis  change  is  undoubtedly  occasioned  by  the  loss  of  its 
fluoric  p^rt.  One  of  .the  times  1  was  at  Berlin,  M.  kkproth  gave 
me,  as  nia^  reason  for  not  publishing  the  analysis  of  topaz,  that 
in  the  porcelain  furnace  it  sustained  a  great  loss  of  weight,  the 
cause  of  which  he  had  not  then  been  able  to  ascertain. 

Topaz  ground  to  impalpable  powder,  and  blended  with  car- 
bonate of  lime,  melted  lyith  ease.  Some  of  this  mixture  fiised 
on  the  platina  plate  at  the  mouth  of  the  tube,  made  an  kbtin'dant 
deposit  D^lica  over  its  interior  surface  ;  and  the  tntof  logwood 
paper  at  the  jBnd  of  it  had  its  blue  colour  ahei^d  to  yellow. 

In  the  trial  in  this  way  of  substances  of  ^iffioulA  fusion,  an 
apparatus' of  the  following  construction  is  more  favourable  than 
the  one  above  described. 


c   • 
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'«/  A  bottle  o«HJ^. '    '  '  ,   ' 

ir..  A  slice  of  the  same  fixed  with  three  pins* 

c.  A  wire.  •  .  ^        -         ..       ,  » 
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ttA]  some  Compmutdtiof  tiuoHne.  t03 

dj  ^  Cylinder  of  platioa  fbil  introduced  mto  the  -moiilh  of  tb4 

flm  tube,  to  prevent  its  being  softened  and  closed  by  tbe 
une.^ 

e^  A  platiaa  wire^  at  the  end  of  which  is  cemented  with  <3ay 
the  Subject  of  trial. 

'  I  formerly  suggested  tliat  topaz  mieht  be  a  compound  Of  siti 
cate  q(  alumina^  and  of  fluate  of  alumina.*    I  am  now  con* 
▼ioced  that  no  oxygen  exists  in  it ;  but  that  it  is  a  combination 
of  the  fluorides  of  silicium  and  aluminum. 

This  system  produces  a  considerable  alteration  in  the  propor- 
tidn*  of  its  elements.  ,  ' 

''•'Hie  mean  of  the  six  analyses  quoted  by  M«  Ha«y^  in  the 
second  edition  of  his  Mineralogyi  is     - 

•  * 

SiKca ..,. afrO "  ; 

.    Alumina  •...••..•...•••».•»».. •««'.•- 69f8i 
Fhioric  acid.  • ..•..«.....»•    9'V  i  -      m 


■'  "  '    »  «    •  It 
98-Q.      . 


Deducting  the  oxygen  from  the  taetals,  we  tmve 


>    I     ' 
'      I, 

Silicium  •  •  •  •  * » . .  • 18*0  ..r    : 

Ahimiiiittm.i»«.....w^.^«« ««  27*7 

Fluorine ^. -*•..*. ..r .,:6a-3.,   . 

KryolUe. 


:  I  Mi 


It  has  been  observed  to  diminish  in  fusibility  during  ft^ion^f 
and  it  was  in  every  respect  probablci  from  what  had  been  seen 
with  the  foregoing  bodies^  that  it  would  be  decomposed  in  the 
fire.  After  being  kept  some  time  melted,  it  afforded  an  alkaline 
solution,  which,  by  exposure  to  the  air,  became  carbonate  of 
soda,  effloresced,  effervesced  with  nitric  acid,  and  produced 
crystals  of  nitrate  of  soda. 

*Fused  on  the  platina  plate  at  the  mouth  of  the  tub^  a  copious 
deposit  of  silei  collected  in  the  t6be  ;  and  the  bit  of  logwood 
paper  became  very  yetiow. 

Kryolite  heated  in  sulphuric  acid  on  glass  destroyed  its 
polish. 


I A  ■■■■■  .1 


1.  These  experiootents  render  it  highly  probabte  that  fluorine 
will  be  expelled  from  every  compound  or  it  by  the  agency  of  fire ; 
and  consequently  that  we  are.  now  in  possession  of  a  general 
method  of  discovering  its  presence  in  bodies.  In 'cases  where 
a  matter  its  infusible,  and  parts  with  it  with  great*  difieuity^  as  ia 


*  PbUoiophical  TnasMtiHis  kx  1811. 


#tot#§ti|WUi|  ttteay  b#iiaqttirad  to^dttM  it  t9^M«{KMiP#EBrp.or 
i»mciliif>Mitb|r'90a&e«<teaxt«M^  wbjoh  it  nielt%;  firar  j^ 
0ake  of  promoting  division,  and  mohiplying  sur&ces.  i .  \ 

V .  Mmthy  is^iiflfqpliied;  whiLt:  mify-  !bav«  seen^.  to^  be  an  oniissAbn 
m  tlie  paper  on  acids.'*''  Although  it  was  not  suoh^'Wnoe  Aaoraut 
iamt  ta-aotd ;  attd  fluoric  acid  may  never  occur  in  a^mii^elrai 
onbttaiifie  ^  as  it  east'  probably  exist  im  oombiftation  only  widv 
WiiMiiia^-  aU  ila  Qlber  supposed  compounds  beiug>  doitbttes* 
fluorides.  t     :  .. 

2« -Tbetheoiy  ofibese  decompositioiis  may  be  aequisedby 
experiment ;  and  li^ht  obtained  on  the  natureof  the  compoandl^ 
t  if -fluor  spar,  for  tnstance^  is  »  combination  of  oxide  qf  eiJcium 
oaid  fluoric  acid,  and  this  is^xpeU^d  iroin  tb&  oxide  meielylgr 
Ike'force  of  Are,  the  decomposition  of  it  will  take  place  inclosed 
vessels  widiout  the  presence  of  oxyjsen  or  of  watev^ftK^o  acid 
«dH  be  obtaiited;-  and*  the  «weig]it.  or  this. acid  and  the  Kme  will 
beeq^ikaltdge^wlo  that  of  4;he  original,  sjaar*  .... 
'  If  the/spar  is  metallic  cdcium  and  fluorine,  and  when  heated 
in  i  oxygen  absorbs  this,  and  parts  with  fluorine,  it  is  fluorine 
t^hich  will  be^ooUeated  iQ>th«  v^is^ls,  and  its  wi^ght  and  tba^  ctf 
the  lime  will  together  exceed  that  of  the  spar  by  iJie  oxygen 'of 
ttie  limeiL '        «««»4«    ••..««• 

.  if  it  is  water  which  is  the  ageot  of  decomp«fbition;  -fliaoric  acid 
will  be  collected ;  'but  here  the  exeess*  of*  weight  wiU  not  only 
equsl  the  a;tygen  absorbed  by  the  lime,  but  also  the  hydrogen 
wnkh  faai  acidified  the  fluorine ;  and  this  increased  wei^iMt.  of 
the  fluoric  acid  will  prove  that  hydrogen  is  an  element  of  itw 
-'  ^It  a^eimib  herfs  h%$lfk  fluoric  acid  which  in  the  above  iri^ated 

eKfrminMtaipfttrsed'ialotb^  tabe^S  but  the  iDfla(oniablB..na^bef 
i>f  the  flame  would  prebaUybave  rendered  emitted  flueri^svefau 
ii^beooBMS'Of  bight  importance  to  ascertain  vi^iether  ignitecl  fluof 

Str^e  d^eenmmiedby  passiiig  water  ov^  it^  .:ami  ^f  so  wbal^^ave 
S'products.  i  1%  is  aot  conv^i^ient  to  mys^  at  preset  to  o^e 
the  experiment :  I  therefore  resign  it  toothers*  ..  i  :., 

.  Hpw  &x  the  diffitulty  which  the  action  of  fluorine,  on  the  lees* 
aeb  in  which  lit  is  tositsaQed^  as  opposed  to  its  t^xi^mioatioQ, 
would  be  obviated  by  employing  vessma  of  its  coaipounds^  as  of 
flaoi;  spafl^,  dr  i^  li^loride  of  sijivf^ ;  or  whether  it  acts  on.  aS 
oxides  as  it  does  on  silica,  experiments  have  not  informe4  PHi« 

3.  The  vegetation  of  matters  before  the  blowpipe  is  attributed 
by  a  great  chemist  to  *^  a  new  state  of  ecjuilibrium  induced  by 
mat  Mtwe^n  the  constitumit  pertii  of  bgd^^/'t  but  the  pheno- 
mena do  not  aooord  with  the  explanation^ 
'  *  Was  8u4ib  tiie<Qe«Mie  pf  4lie  ei^^in^d  inf^fibili^  At} would  ma* 
nifestitaalf)  through  the  .whole  mass  as  -soon  as  fusioa  had 
enable  tbe^ tew  arrangBinent,  It  is,  on  the  cpntreryj  confined 
to  the  eur&oe ;  the  interior  portkm  continues  fluid  $  but  where- 


SmAm  ipuaaoiraUe  iu>lidity ;  .«id 
ijt»  ipal  Atat%  ailioUow  idobiile  r^iwuDS*    i    •    .  .      i 
ii'Why i»  Uia  changje  «f  qqulitjr  limiied  to  tbi^  wr^i^ce ;  1kiw4iwi 
beea  produced  tbo  eaolml  earitgr;''«rbf|t  baa  forced^aivfiy  tbt 
iMAteiiiivliioIi  Mcnpiad  iti  A  xiaw  otQincilit  Ma  JbiifiNi^j»omed 
fiom  wilboQt^  )/Qa«  whictli  ejiiated  in  thai  faatter  W  beantMitad 
witkiii^ajBtat^-tof  Tapaup.    This -dotkibla  aolkm^aiQ^  {HiobwinW 
inferred  wherever  a  matter  preseata  this  species  of  vegetatiw«<i 
^KmB  m^aUic  bodiasy  as  ti»flmA,  aalphuretted  tii^«aio^o« 
itodjuokely  &c«  praaaot  aootber  ^peciaa  oT  vf  getetioii|<caiM|fdlqi 
Ibeateoi^ttmi  of  o^iygeD^  aad  thfa  prodaatiM  PVQV;tb?tf  8iq£u;a 
ofaautftsff  moia  biilkyrthan  tiie  metsl  from  wbic^it  k  peadHOi^i 
InAiivfiiaibleiat  tba  beat  to  wbiGbitis  ^xpoaed*    SaiF^M  ittec* 

j.  Tha  nolle  of  fuaion  of  q^id^to  bad  led  mf^  to,  nitsi^aat  tb« 
existence  of  fluorine  in-  it;  •  hut  <m. trial  with  t)m  ^laccwl  aMani^ 
fa%'  i^pmatDtad  abQT«>  I  .could  nob  paceaiYa  a-trsM-oflt*)  \  A 
more  acoiiraie  obeenatioa  of  Ua  fuQk>i^  bas  shawa  VO0  ^JmA  ik 
iats  notM>  aa  ganaralfyi  auj^poaad,   fotnn  tba  oatilifloiaa m     It 

Sipeaia.ta  do  sa.ooljnfidiera  8o4arge>amasaia.aipa^tO'thefiiQa 
at  but  points  of  ila  surface  are  msed  in  succession.  JSMivtSf 
aimite  brf?is  aaqdbyad^  itas  daaily  stea.to  puff  99  Uba  bamx^ 
slibitav&iai^  V  anptuan^  lika  thamr baooma  hm  fbatMairifroiii  tba 
aepsratioii,  doubtless^  of  a  Ttpoiiriaad  .elem^i.an.  wbiokf  its 
giddcr  fiisibilitjr  bad  dapj»ided.  Tba  8«EiiUfM»l.partick(pf  Anor 
sparsbawam^auehinflatioo.  i  > ..  olt 

.  We  aaaiheraiiihTae  iscraral  .-caac^a  laf  lAtamafcaiiM  itktim  fire  t 
eae/vfaeieja.  gaa  is  absorbed-;  one niiafa.a.gsat/ar vq^mWiia 
diseagagcdL;: afta^whera  ibe  two  ^^cts lUie cotMioiaitaai^  j  i 
ttfSQbeee  nuiw.'bei|ie»oo8  wbo»  niaaaitfiog  t^eJmpoitattaejof itbf 
SBU«d/by<lM  loags^^  will  4f^atra4all90lQ»JtOlfll 

look  on  tibia  discussion ;  but  the  particle  and  the  abMSifibaiajui^ 
iect  to  the  same  laws ;  and  whatia  kamed  upon  tiie  one  wUl  be 
known  of  the  other. 


*  • 


1*  J-   i    ' 

■      1    ;iBUIS'iU  lUJCtt 


ArticX'B  v.  , 

''"  ^  '  *  0^  WCbrfiAmtm  ^fiht  Ancient  TI^WGMi.  •'       *^ 

z.  i.  .!!•.    .'1   «     *.         nil  [j:,:  :    >      ,  w  -•:; 
.11:1  )'i  ^^  Al^(Q|«M^'Gtf^«ll(».\^^  r    .; 

7Jhus  oUef  diftimcfflictwa^ttthafaBoient  and  niodem>nib|r 


5 lass,  I  have  understood  irom  those  who  are  in  the  habit  of  uabg 
IS  ktter  i&lai^ipWPt)tlo%*ooi^^     thebirdiiaaay  «r  iaftsi- 


^       On  ike  Com^^fMrn  of^Jimietd  My  Gtiu.    ;t9lf0.^ 

WRy  bf  fH«  tmttii  od  whieh^it  ^  i^hed,  thaft  whtoh  is  hovr  mafm^ 
4kdbntMF*b^ng  of^ftNit$*wMle^liie  former  ui  of  the  bardMtero^irB 
^ass^-  also  the  difficulty  «f  obteiiiro^  it  of  ftnjrsifie,  oiid  iiree'fibm 
^kmdifiess  or  Oj^adty  t  to  asoertain  the  cofiip09itto&*  of  •  4k» 
It^ieht'giim^j;  1  mtde  the  following' experitMeiito.  •  /      *.^ 

''  'AqtolAitity  of  tbe^lMK  wai  soitmeiy-Mr. Charles  MtuM,  Md 
MASk  i^ifeces  were  saected  for  exaioination  as  i^eTe  free  ftom 

'  4ecoiti|>osifioti^  aii^  of  tile  deepest  colour :  these  ivere  pofrdend 
Vi  a:'Btone  mortar^  and' afterwards- «iixed  mth  ibbr  times 
tfrcSi^  weight  of  carlKMiate  of  potash ;  themixtare  was  Ikeatad  to 
flision  in  a  hessian  crucible^  and  the  fused  inass  pOoredouti^le 
fluid.  This  was  afterwards  powdered  and  digested  in  muriatic 
aeid,  which  dissolved  aeady  the  whole^  what  remained  appear- 
ing to  be  mostly  silex.  The  aoid  solution  was  slowly  evaporated 
neaily  to  dryness,  and  distilled  water  poured  on  the  mass, 
fo  wash  it.  To  the  Altered  solution  ammonia  was  added 
IQyiextess,  which  threw  down  an  abundant  precipitate  of 
oxid^  of  iron,  the  supernatant  fluid  ack][uirtng  a  deep  blue  tinge^ 
wlmn,  upon  examination,  proved  to  contam  only  copper. 
The  filter  that  contained  the  silex  stood  for  some  hours '^ncJar  a 
window^  and  the  surface  of  the  silex  graduully  assumed  a  deeper 
l^uji 'approximating  at  last  to  a  deep  brown. '  Suspecting  it  to 
Gotitain^ muriate  of  silver^  I  washed  it  with  a  sofution  of  ainBiottia'. 

•Oil  iMidSnc  Wiriaticacid  to  the  filtered  solution,  a' copious pr^ti- 

.  |Al^^  of  cnloride  of  silver  ensued. 

■ :  Tli6-precipitajte  of'iron,  and  the  ammoniacal  solution  coartaimiig 
the  copper^  were  carefully  examined  for  other  substanfcefa,  and 

.^iMicimrly  for  manganese,  which  I  know  has  been  suspected  to 
enter  into  the  composition  of  this  coloured  glass,  bat  1  was  not 
aUa  to  detect  the  smallest  portion.   The  onty  substance  I  found, 

,^cept  those  I  have  mentioned,  was  a  slight  trace  of  Ktne. 
PrcMn  the  above,  it  is  evident  the  composition  of  this  glaa»i  ipay 

«bs  stated  t0/b^ 

^        ©uex, 

Oxide  of  copper, 

.1    .  .  Oxide  of  iron. 

Oxide  of  silver, 

r  •»/  lime* 

.     ft  is  diffioult  to  decide 'whether  the  oxide  of  iron  enters  into 
.  tihe' cWH^sitiipn  lof  tb^  cp^pured  portion  of  the  gfass^  or  into 
^IliebBses -or  substance  of  it^^  o^botl^*    I  detached  some  nttCBll 
:  fiii^BieiitS/of  the  uncoloured  portion,  aind  made  a  separate  exa- 
mination of  them,  and  they  proved  to  conta^  abundajice  of  iron. 
J^  is  also  difficult  to  determine  what  alkali  has  been  used  as 
j  aJ^iix  for  thie' siliceous  matter.    The  quantity  of  lime  I  obtained 
was  I  certainly  much  tob^  small  to  proouce  liie  efiect^  bntl.hiive 
aaiMu  tiigftOi^jaifpect<the  alkali  to,  be  aoda.>  ,  ^ 

.  Ibiend^vuiir.toidetecmiiietheei^MytprQp^ 


4biclaieni]pcHE«fiiib8()iiice  o£glasB  ywyibg&QBk.l'-dOthik 
ofanincb,  wquiluftBBffideirtreasciB^or^ei^lstili^ 
Jimeiuntetor  gciildf  Ae  uncolbosed  poitioaaiMiy) ;.  an^io,  mother 
Mtafioc^  .i»i  detach^  it.  by  tkoonct  ddd,  bat  m  «a€b  .o£  ^b/fn^ 
)Bette)Hij^  I  was  unBUGoea^iL  That  dasa  of  your  rafi)id^«<t^> 
iRrfacRn  tkia  commmuoailiQn  ma^ba  of  anyaecvioA^  if  not^  fully 
tvM^  iif  ftba  prafxictioiis  of  the  coloufiog  oxideaj  may.  efU|i|^ 
tMaiti'thoDiby  afewexperimenta.  ;,,j 

''''^'''-   f --i    ••"<.•  .  ^     •  ..■••....,    .,  .,, 


'•^^    iiJ 


^^^.^A^j^jfEs^gg  Opppsjtmf^  (^  Mars.,   Sy  p.  Bafly>^.fi?^.  pffiS. 


VP,  Ast*  Soc.    (feead  before  the  Astronomical' Sobiety'Vif 
adqa,.Jun.  9,  1824,)*  *'^  ^'^^  :: 


I,  I  < 

,At  a  ti;ne  when  we  have  two  new' and  excellent  dbseh^driito 

,qrtal^lvs^e^  in  Uie  soM^^ftier;/  heinisphete,  where  the  c^eistiM'ifi^ise- 

AQi^epa\i(re  watched  and  observed  with  the  gr^dtest'dHij^iiee 

and' zeal/ it  becomes  the  more  importatit  ^d  i^eoessaft  A^t 

rPfiqr^ojading  observations  of  a  certain' claits  of  those  pnft^^ 

rujen^^.  of  not  very  frequent  occurrence/  shodid  aWd  be  n&ade  in 

,  th§  nortliem  hemisphere,  by  siich  persoiis  a^  are  f6rtixi)ately  {>66- 

.  sjesj^ed  pf  ^he  reauisite  means  for  this  purpose.    Witroot  this 

•^fOrfJperationj  the  rabours  of  those  industriotii'dbs^rverfif^fflloile 

Iwusa  jbf '€|;ie)r  valu     and. the  advantageous  bpp6ittth^  of^htA" 

,/^W  aii'iiniioirtant  branch  of    physical  astroiiorily  WiV^fi»e 

whol^  lost  toUe  public; :    ^'    '    '^  -  ,1  ^; -.'<:'  vctii 

The  ensuing  opposition  of  Mars,  on  the  24th  dFM4]Rft/>ifi  t^ 
of  this  class  :  a  phsenomenon  whidh  occurs  once  only  in  a  period 
of  about  780  days.  It  is  well  knoWn  that  corresponding  obser- 
vations of  this  planet,  in  the  tviro  hemi^pheresi  as  compared  with 
stars  sitnated  near  its  path,  about  the  period  ofits  oppoaition, 
.will  serve  to  determine  its  paralhix.  'And  the  parallax  of  Mails 
"  $i9g  knoisrOftihat  of  th^  sun  may  theticebe  deduced.  This -was 
ie^an  adopted  l^y  Lacaille,  when  he  wad  at  the  Cajib^  tf  (tood 
'me^jin  tibe  year  1751 ;  since  which  period,  the  me^od'^its 
(e,^  .into  disuse  for  want  of  an  observatory  in  the  soathtoi 
^pafisp^ere,  with  instruments  fit  to  be  compared  wfthtkodein 

(pe^    ■      , 
T' g;^f^  ppesei^yt  period  seems  extremely  favourable  {for  tfi^t^^lis 
o<^Ta)a(ieiiti9ii£d^  reviVal  of  tnis^metllod.    At  (he  tiide'of 

.     *Jiee  09».mortotthe  prOcetflhg^  of  ifiis  l$>ckiy  ia  tike  MMit  MUliiMr>««Ki^ 


fM        Mri  JB^hf  MtJ^  ^ekimig  OpikiBkiM  ^  |t»B; 

-fih^  last  opposition  in  18^  I  Twimfed  t»  dimw  tiio  piiUiQ  bUmk 
Hon  to  tfie  suibjecty  bjf:  poinftinff  ovt  cattiin  stars^  near  whkliiJbf 
jdanet  would  pass ;  aim  with  tne  positions  of  whidi4t  mi^lrlw 
lotnpared.  Several  TalnaUe  obsenratiDns  were  madeboth  in  fte 
eonmem  and  in  the  northern  hannsphefei  Which  are  pabUehed 
in  If  aHons  periodical  works ;  and  which  bein^  thus  reeordid, 
AaV  be  referred  to  with  advantage,  by  those  mio  dervote  thlm«- 
d^lves  to  this  branch  of  phj^al  astrcmomy. 
'  At  the  prsaent  oppontion,  there  are  bat  few  stats,  and  those  of 
inferior  magnitade,  with  which  Mam  can  be  adTanlageonaly 
eoiiq)ared.  For  ten  days  preceding  and  subseqiient  to  the>  date 
of  its  opposition,  Mars  wiu  not  approach  near  to  any  star  given 
HI  the  large  catalogues  of  Bradley  orPiazzi*  There  are,  however, 
five  stars  given  in  the  catalogues  of  Lalande,  inserted  in  the 

SonmnsMOnce  des  Terns  for  the  years  VIII.  and  XIII.  with  which 
le  comparisons  may  be  tnsyde«  '  The  ibean  places  of  these  stars, 
f n  Jan.  1  of  the  present  year,  are  given  in  the  foilowii^  little 
^\^  \  together  with  the  dates  when  Mars  w3l  be  in  eopjaiibtSbn 
with'OienL 


•  CMi.teta»i. 


I 


An.  XIU. 

xn. 
xni. 
vm. 

XIII. 


M«g. 

a 

7 
6,  7 


ABU 


12"  lO"    0* 

0  14    29 

0  17    16 

0  20      8 

0  29    66 


s. 


12"  18'  44''N 

1  62  2 

1  29  47 

1  8  37 

0  6  44 


•••r»»ww^t 


p^ 


Mm* 


"^^•m 


April    1 

Marc}i  29 

27 

;  26 

19 


■»^  >ne>  I  I  !■» 


.,  When  Mars  i^proaohea  either  of  these  stare^  the  obseirTer 
idioMldf^  with  a  nucrometeri  measure  their  distance,  m.  a^  direct 
tti^  or  take  the  differences,  in  right  ascensioa  and  declinatiQn^ 
between  the  planet  and  the  star ;  tne  place  and  <he  cbrpect'tiaie 
<^  observation  being  noted  down. 

.  <  Aficvrate' observations  of  this  kind  are  of  great  import^nce4n 
astaonomy ;  and  es  nothing  tends  so  much  to  further  such  pl^eets 
M  a  previous  annom^cement  of  the  phenomena  ^boiiA  to. take 
I»laee»  I  tmst  J  need  not  pjake  any  9pology  for  drawing  th^  s^twr 
tiptt  of  the  membef^  lof  t|iis  Society  to  so  mteresttng  #  sul^^kct. 

t;  The  diameter  of  Msrs^  oa  ttia  dsy  of  opposition.  wiU 
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-  The  difierent  formations  jield  the  following  proportions  of  salt : 
L  Grantoaiul.«late 


2.  Porphyry 


of s&ilC at Be:i: .  ..,.««.•••.•..••  425 
MOutiers. 400 


826 
lutjoi  coal  fqqnatioa. 


Lasts  tff  nit  at  Monster  on  the  Steif  . .  270 

Theodorshall 880 


1160 

0 

3.  **  Rpthe  ssmdstein  fi^rmatioa^'  (red  dead  lier). 

t:  '  Lasis  of  salt  at  Mossbaeh  .^ • .  • »  100 

!•  *  Weissbach. 75 

Deirkbeok... .^.^.k..*.!  «- 


,  / 


i   I 


^ 


*    •  • 


«  •  •  > 


4.  Zecbstein^  or  alpenkalkstein  formation  (new  ^magnesian 
limatone). 

Lttsts  qf  salt  at  Prankenbausen. ......  2000 

.  FdediicbllhaU 3750 

.  Ptbntu  4 .  *  I — 

*  Hall,  in  Wurtemberg  • .  2450 
Sulz  on  the  Necker  .  .  •    200 

Ludwigpbatt*..i,%^i^4%  ft740  .:)  ., 
Durrheiip  ^  ....•«••,. .    — 

'  RochenhftH .  . . .... .  .15,500 

Lunebefg  .  * 7200 


<  •  > « •  •  1 


34,860 

5.  Bunter  sah'dsteih  formation  (new  red  sandstone). 

'iMiftts  of  salt  at  Dnrretiberig .  > 6500 

•  Arteirn....^; 1450 

'    '•    ..         StasBUtth.. 1500 

Tenditz  and  Kotschau.  •    480 
Koesen • 1340 

Sal2^itt6f  t.   iV.f^rr.*^'/>d^ 

;         •    .  .  /               SidziSettfarth.  ).,y..i..  .  17i6 

,  '             '  Salzderbeldea  .'.  ••.•••    Sm) 

?      ;.        -^^       •  Sulbeck,. 425 

I      f  :    ;    ;    BodenfeWfM 300 

1      ^  i  .   » .      sitoningeia  p 280 

\     vf:-  '       *    SdliaablSm. 203 


Lasts  of  salt  at  Carlshaven  ••••••'••••' '30D 

AUendorf.  ...... ».V«41M 

Scbmalkaldaa 300 

Wadheim 32(K) 

'SalsSiausen ...••    112 

Weissenheim 85 

Budingen 75 

Homburg \(^ 

Sodeu 100? 

Kissingen •••••.    500 

Orb 600 

Phillipsthal 500 

.      ,    Sakungen 3000 

Oliicksbrunii 250 

26,567 

5.  Jangere  kalk,  between  the  bunter  sandstein  and  the  ter- 
tiary formations, 
(a.)  From  the  muschelkalk. 

Lasts  of  salt  at  Halle,  in  Saxony  •  •  • .    6300 

Schonebeck 15000  ' 

Sidze • 800 

I  •  Lindenau 25 

Julius  Hall 14 


tim^^mmm 


22,139 
h.  Oryphifen  kalk  in  Germany. 

Lastsof  salt  atRoldiing,.  4...«.  •«..  33 

Heine , , , »  330  . 

Rehme 7Q0 

Rotbenfelde 1200 

Hegersen 120 

Grossen  ReidM  «••*••  180 

Munder •••..•••  46 

.  ^  8akheQim«n4»rf 1400 

SalzUffeb 500 


«-«■ 


t  I 


>  ■  1 


4508 

c.  Gryfkhitm  kalk  in  Als^tce. 

jLasts  of  salt  at  Dieuze  and  Mojensie.  10,000 

Chateau  Salins 2870 

Lens  le  Saiinier.  ....      ^0 
■    Salios 3030 

Vic.,....:..,.....    - 


•  1 1 


•  I 


l«»«M> 


>       .»!.'.'. 


d.  Greqi^^aiid.  and  chalk.  .  , 

iidsts  of  sialt  at  Konigsbom  near  Utina.  3027 

WtetK  ..V... 900  ,    ' 

. ,  Sa^seqdorf;  titear  Soest.    640  * 


k^^  ^x*  sc  m^  »«  m  ■*■■■■  ^ 


.    .    .   Westarktftteii 500.'         .   '"^ 

SalzliaUen. 600  ;  ' 


y  f 


666? 

48,934 
6.  Tertiary  fonnations:  > 

a.  Sand  formation  {London  day), 

•      .  *  ■   •  ' 

Lasts  of  salt  at  Colberg 1500 

Greifswalde. ;..•...,.    300  .;    ' 

Oldesloe 1200 

Sulz,  in  Mecklenburg. .    440 
.    ,  Sulz,  in  Hanover  •    •  • , .     100 

ft.  Mergel  sandstein.(gres  a  lignites  according  to  Hum- 
boldt),./rOSci  which  m^^  th^  fialt  springs  i^  Hupgo^iiyy 
GalIicia>,aod  the  territory  of  Si^beiajjiirg,  which  yield, 

in  lasts jo( salt,  aboye.^  ..  .^. . . ...  v»  •  *^ •  •  • .  •  .225,000 

Lasts  of  9alt  from  the  granite, and  slate  formation. . « •  •  •        82% 

feasts  from  the  porphyry  and  w^  forniation Whfi^ 

Lasts  from  the  great  older  sandstone  formation  ; — viz.  • 

the  red  sandstone  (roth  todt  liegendes),  and  that  which 
lies  between  the  hunter  sand^tein  and  tti^  ^ech^tein. .  @lji592 
Lasts  from  the  newer  limestones,  viz.  the  muschelkalk 
{lia$\  the  gryphit^i^  kalk  aitd  Jura^kalk  {i^lke  aeries),  [ 

and  thechalk  .,•.*..,......•. 48,874 

Lasts  from  the 'tertiary  formations,  viz.  the  plastic  clay 
{braunkohfenfonmaL)  and  London  clay  (sand  /or mat.)  22Sf^i;Q 


*  •*  
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•  AiencLE*VIII. 


An  Examination  of  some  E^i/ptian  Colours. 
'  ♦'      By  James  Smithson,  Esq.  FRS. 

(To  the  Editor  of  the  Aiiuat^  of  JMdhiophy.y  * 

MoB9  ilian  dcftiimonly  inc^urious  njiust  he  be  who  would  not 
find  deliglit.in  st^ili'ming  the  stream  of  ages  ;  returning  to  timef 
long  pastj^  antl  behbldin^  the  then  sta^e  of  things  and  men. 

lo^the^arts  of  an  ancient  people  mUch  may  be  seen  concerning 
them :  tt^j^^ress  they  had  made  in  knowledge  of  various  kinds; 

12  •"'■/". 


'  •-  •   .    •  -'i 


their  habits ;  their  ideas  on  many  siibje^til«  And  pfOdMts  of 
skill  may  Ukewise  oeour^  either  wholly  unknown  t«  US|  or  supe- 
rior to  wose  which  now  supply  them. , 

I  received  irom  Mr/Curtin,  who  travelled  in  Egypt  with  Mr. 
Belzoniy  a  ^all  fragment  of  the  tomb  of  King  Psammis.  It  was 
sculptured  in  basso  relievo  which  were  painted. 

Tne  colours  Were  white*,  red,  black,  and  blue. 

I  have  heard  the  white  of  Egyptian  paintings  extolled  for  its 
brilliancy  and  preservation.  I  found  the  present  to  be  neither 
lead  nor  gjrpsuftt ;  but  carbonate  of  Ume.  Chlorides  of  barium 
ita^sed  no  turbidoess  in  its  solution.  An  entice  fltareophagus  of 
airagonite  proves  that  the  ancient  Egyptians  wer«  in  possession 
df  an  abundant  store  of  this  matter,  remarkable  often  for  its 
perfect  whiterie£(^'.    WsLeT  it  the  matc^riai  of  theii"  White*  paint  ? 

The  red.i^&s  diddfe'df  irbli.  By  heating,  it  became  mack,  and 
retiHtied  ^  cooling  to  its  original  hue.  In  a  case  where  so  much 
~^igaac(mixtuhe  wad  present,  since  the  lajrer  of  red  was  much 
K)  thin  to  dfioW  6f  its  b^ing  isolated,  1  considered  this  as  a  h^ 
irpropf  of  red  oxide  of  iron  than  obtaining  prussian  blue. 
;  Ihe  black  was  pounded  wood  charcoal.  After  the  carbonate 
^f  lime  with  which  it  was  mixed  had  been  removed  bv*  an  ilbid, 
Uxe  textorci  of  the  larger  particles  was  perfedtly  discernibU  wifli 
a  Stronfi;  lens ;  and  in  the  hte  it  burnea  entirely  aWay. 
^^  tW  okie  is  what  most  deserves  attention.  It  was  a  small^  or 
j|Iass  powder,  so  like  our  <ywn,  though  a  little  palefi  as  lobii 
Mistaken  for  it  by  judges  to  whom  1  showed  it ;  but  its  Ungi|l^ 
matter  was  not  cobalt,  but  copper.  Melted  with  borax  and  ttai> 
the  red  oxide  of  copper  immeoiately  Appeared. 

Many  years  ago  1  examined  the  blue  glass  with  whikh  Was 
jpainted  a  small  figure  oi  Isis,  brought  to  me  firom  Bgyfrt;  Hy  a 
relation  of  mine^  and  found  its  colouring  matter  to  be  copper. 

I  am  informed  that  a  fine  blue  glass  cannot  at  pVedettt  be 
obtained  by  means  of  copper.  What  its  advantages  would  bi 
above  that  from  cobalt,  it  is  for  artists  to  decide. 

Intent  upon  the  blue  smalt,  it  unfortunately  did  not  occur  to 
me  to  examine,  till  I  had  washed  nearly  the  whole  of  it  away  to 
waste,  what  was  the  glutinous  matter  which'  had  been  so  true  to 
its  office  for  no  less  a  peii6d  than  8>600  years ;  for  the  colours 
were  as  firm  on  the  stone  as  they  can  ever  have  been* 

A  small  quantity  of  it  recovered  from  th^  wat^r  did  not  seem 
to  form  a  jelly  on  concentrating  its  solutiofa ;  or  to  produce  a 
precipitate  Wiut  fiallli.  I  imagined  its  vegetable  miture  ascer- 
taiqea  by  its  ashes  restoring  the  colour  of  reddened  ^umsol 
paneir,  tin  t  found  those  of  glue  do  the  same. 
^  The  empioyfnent  of  powder  6f  charcoal  f(ft  ablaek  Would  li^m 
to  inlply  Ml  unacquaintan^tf  with  lamp-Ua<}k,  and,-  peifiaM,  with 
bone  mdek,  tmd  that  of  copper  to  colotir  glass  blue,  a  dendMey 
of  cobalt.  And  if  the  glutmous  matter  shoidd  prove^  tm  a  faluce 
ettabh^6ti,  to  \M  vegetable,  cKir  ghtt^  bekxg  Uieft  poMesi^d  H^, 
perhaps^  be  deemed  questionable* 
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On  the  CrytialUne  Pl^m  ^  Artificial  Satii.  ' 

By  H.  J.  Brooke,  &q.  FRS.  ^ 


*      •     « I 


Sulphate^of  Nickel  and  Cappen 

Ttf  £  primary  form  of  thicr  salt  is  ^m*  obKonerhorkMcprimf  wiA 
an  imperfect  cteavEgeparalld  to* its  latenil  piarn^s. ' 

P  on  M,or  Mr.  *..*^.  100^.16'     .       . 
Pone' 117    30 

MoqM' .,,    83    30 

.  I  received  these  crystals  irom  Mr.  R. 

Philti|^^  ap^  {layiiig  dii^sQlvad  pome  of 

them  m  distilled  wat^r  for  Uie  pqrposQ  of 

obtaining  others  with  more  perfect  planes,  ' 

I  fi)wd  thftt  tb«  |ir$t  crystal^  dfipo^ited 

from  th^  <ipli|tion  were  fiulphale  of  copr 

|wr/ j^e.  neyt,  sulphate  of  nickel  and 

|S0(^>r  ^imilfLT  ^  tho^e  which  bad  beea 

;^8Ql?i^ :  tii^ue  were  removed,  wd  were  succe^^d  hy  a  orojb 

VMm.  same  loiystals   intefmingled  with  a  fhw  others  of  llii 

rkonii^  sulp/^te  of  nickel;  and  crystals  of  both  these  salts  cxmt 

tiaaed  to  be  deposited  together  until  the  flpid  was  neaily  aH.0irk» 

Itfere  w«re  j3o|L  ahy  crystals  of  sulphate  of  copper  dep^HH 
fioni'tbis  spliitipn  after  the  double  salt  began  to  cryfitallite,  inA 
A4  (solution  at  Mr.  P/s,  fr^m  which  the  crystals  I  recetvcd  had 
Beeai  obtained,  had  sub^equ^tly  produced  crystals  of  sidphata 
l^jpi^pv^  It  would  appear  from  (these  circuinstances  that  tha 
double  salt  would  only  oe  produced  in  uncombined  portiiOfiiil  of 

heft  Qfi^e /si^fii  paes;.  '  ' 

Sulphate  of  Ammomq.  and  Magnesifl, 
The  priii^aTy  form  of  this  aal^  is  aa  obUqu^  rhon^ic  jmm^   ^ 

PoaM,o*rM^ 104^  45' 

Pontfyorc'.*  »•»,••*•  154 

Pooj;.* 

Pon?.... 

V     Uq^W 109 

^*  .  M.<mi«.^.*.. 126 

^' Tflje  cr^^Mals  of  tfiis  and  the  following  I 
l^i^  received  frpn^  Mt  R.P))illips. 


•  • 


40 
136  40 
116    30 

30 

16 


Sulphate  of  Copper  and  potash*  ,r;     (.t-.-r,  h.,»> 

'  Thid  'pritnaiy  f ovm '  it  m  i4Jijm^  rhmnldc  primnf  tlnd  dilfeiny  go 
HttM  from  the 'prebeding  in  neasaremeiit,  thai  the  BBmk>^^ffft^ 
ihay  be  ns^d  ftir  botlij  Hie  ovyslds  do  aot  np^fe^  W  pdse^i 
Mydiitinot (de«v%ge.'  •  '.:l        '    /i     ' 

„     ,         Pone,pre' .154    20.    ,.,,„, 

,  ,.    ..  Poncf : 116  20       :,,:. 

iSi.   ,,.{{oaM'..,,vv.--.--"v-r-i^,JSL  35,,.^.  _ 
Moa*,, ,^..,. .,,..... .,,.,.  15^6, 12  •„..•=,  ,/:i 

'lit''  r 

^ '  t  - '  ffffrrT^fnrti7TBT?T^^Ttr*r^T^7tn? 

■■" Article  X.     "  '     ' 

Qfl^kAe  OccurreNce  oT  Oka^hindiie  in  thi  olSif  Mocks  mdinlllu. 
»      •  By-W.  PMHips,  FLS.  &c.  '^  •    '"  «- 

I  -tt       •      •  •   *  •        'f  :■•.•;       '•.',-:.      -Tti-T 

\  TWK  dt.icovery  of  okiltelandite  us  to  itigrediefit  in'  ijg»uwa 
to^slof  tttfions  and  distant  paarte  "of  En^atid  and  Ssodaiid'j'tt^ 
deHil^  in  tlie  AhhoIs  of  November  last^  tndlioed  me  to  pijMliife 
th6  aabject  ftotrther,  from  the  notion  that  if  this  miiiend  ahcMild  6^ 
f^nid  ovily  in  pasrtioular  deacriptiona  of  rooka,  its  ^redeiH^>  dr 
^  oontnny,  might  tend  to  throir  some  light  oii  tlie  diffiei]if%dA 
jWDrklita  inquiries  oonnected  iwith  the  compianttively  rektifi%lq^ 
%f1lie  tMer  iocl»  in  genet^.    -  *  \^''^- 

Widi  this  view  I  have  examined  rocks  of  diflerent  ccMdttiMy 
teid  «llhoiig[h  the  «x«ttNinMtion  has  been  fimited  to  f#o  ^  tilT^ 
1mit9  etefcTevenhig  kft  ^ree  or  four  week^,  it  a|q>eai8  to  ttfelMii 
4Mfieie«it  evidence  has  been  obtained  to  evince  the  probdMiCf 
llMit  tihe  pre^enee  of  this  mineral  is  almost  nnivetsal « the  blSbfr 
voeke,  and  that  it  mH  firettnantly  belbnnd  accompanying  fdifptet 

te  thM. 

Oflheiocksof  Coniwan>  theotdronenolieed  iniayToiin^  tlSm^ 
miwiioatmiwa^m  ponihyfiik  gimutefttMB  C^ 
fbmd  k  intenningted  with  fi£|Mir^q«aiti,aBdmica»  as  Ae  pmite 
of  %Mr\^yfiHe$;««nifi^ftom  HnelGoiiandMine,  nearSt'Die'yimd 
akv>  m  am^h^rliiom  near  die  Land^s  Sad :  in  bothrihe  de«ve* 
kmdite^ia  wliile  and  opaqne^  and  die  feb^psf  tnnshKeBt  mFlraiMK 
|«mit  In  a  ^[tMAile  ftfMin  l>Mlino9r.  in  I^evonalui^  eonNhtii^ 
cIlMv  <4r  ne«»W  <^f^iq^iie  red  f^ 

and  qaftYti^  tW  rJiNiv^^landite  ia  tran$l^iee«t  mtd^Jig^tiy  rrthKsh, 
%nd  u  )M^r$i  but  a  $m«^A  |^>fie«tioQ  ti^  l^  fefefor.  "it  ^oetoa 
^mrtli^  vim«iMm;sH^  ^th  lir^p«ir  in  the  sienilieQf  liie  Mnlfon 
111199^    I  navtr  nw  «MiKwi'fKn  m  unian^  «ms  saNisimce  as  vn 
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Bion  firomthe  porphyrv  or  elvan  dykes  of  Cornwall ;  the  imbed* 
did  ciyslals  being  ttlrelspatr. 

MvlShM  ttineml  aopears  to  be  dM*  osty  mbstance  oonmc#Bd#itli 
)wmfstbe(pie,  in  tke  kypemtbene  rock,  of  Sky,  for  I  hitveinet  bM# 
iUir^lor  detect  ctny  felspar  inotke' several  specimens  of  thai!  rocii 
presented  to  me  by  IJr.  Mac  CuUoch.  I  have  detected  it  .in 
contact  with  .felimr  in  some  fragments . of  granites  from  Tiree, 
presented  to  me  lor  the  purpose  of  examination  by  Capt,  Vetch^ 
as  were  also  others  from  the  Shetland  Isles,  Fnia  and  Faira,  ia 
which  also  the  cleaveUndite  occurs.  To  the  same  gentleman  1 
am  likewise  indebted  for  a  mass  consisting  of  nearly  white 
lameUar  i'elspar  and  green  cteaveiandite  in  about  equal  propor- 
tions, simply  adhering,  not  intermixed ;  as  vvell  as  for  an  isolated 
fragment  about  an  inch  and  a  half  square,  of  the  latter  mineral  of 
a  £rk  colour,  having  greatly  the  aspect  of  felspar,  its  cleavage 
planes  being  more  than  nsually  bright.    Both  these  specimoss 


I 

i 

are  from  Tirec. 


.I'lhe.jiresentation'  to. me  of  a  box  of  rock  specimena  frxm 
Mont  Bf&nc  and  its  neighbourhood^  by  Charles  nampdenTur* 
ner,  Esq.  with  a  catalogue  '^  fourni  par  Joseph  Marie  Des* 
j^hsmps,  A  SeitvosK,  Canton  de  Chamouni,''  afforded  a  fkvonrvble 
Myaiffinitf  fQt  their  examination,  especially  as  a  large  paft.of 
thsQi,  indeed  all  in. which  I  found  the  deavelandite,  rare  m^tad 
in  Ihe  ^ataloguie fas  die  ^'  protogine  granites  ofJurine/'  \lu  tfl^ 
^pfcimea  oS  Uie  vecy,  summit  rock  of  Moat  Blanc,  eleaveltaditf 
l^lJDia.arCoiisidefabJiB  pi^oportion,  in  connexioo  witii  stsalite^^talc^ 
Jim^tg^hioiite^  and  febpar;  the  cleavelandite.  betngwwfiiU^ 
nearly  opaque,,  and  often  considerably  ^nular :  it  oociiira.eria 
stijl^pliKirelfirselyiin'tbebeaufifi^  porpoyrkic  granite  of  Ponoamaz 
sl)Mttwo.0mee  Wor  NWof  Servoa^amin  wbidithe  imbedd#4 
viNstaaoe  is  a  felspar  of  a  delicate  rose  colour;;*  the  past^iOOn^ 
fists:  of  deavelandite^  qaarta,  felspar,  hornblende,  and  chlorite^ 
Sii4  tike  aggremte  is  of  a  green  colour*  The  rock  of  Vom  ociiir 
«ists..of  dark  lamellar  felspar,  imbedded  ohiefly  in  yeUowand 
white  deavelandite  includmg  yellow  mica.  That  of  LarFiUa 
iMsistftsofiUNwly  .white  and  opaque  deavdandite,  mica^  fcklo- 
9t^  9«asts,  aM  fdspar, .  and  that  of  Brevent  of  the.  saiae  suh^ 
it^Kesw  The.  rock  of .Des  Tra{>ettes  consists  chiefly  of  wkiU^ 
Mffsvettndite  and  white,  mica  (it  is  elastic),  oontainiog  spots  of 
jAom  mica;  neither  quarts  nor  cbledrite  is . perciqptible  in.  Hsf 
aadt'iaiioh  of  .tbe  deavdandite  has  a  '^anular  aspect .  wbeP 
viewed  in  a  direction  contrary  to  tliat  or  the  cleavage  pkuita; 
.^o^saptiEices^  this  speoimen  are,  however,  coated  by  ohloritfir 
r.'.Tlke*  only  .specimen  .of  a  rock  in  my  possession  from  N$opth 
4mxi$a,  IS  one  consisting  cbi^y  .of  black  micay  with  which 
MfWiytraaft  efei^vdandiite  is  intermixed ;  igaraeti  are  imbedded 
»  kc  .Ibiitiipek^is  from  the  banks  oif  the  ^huylkilli  five  miles  jW 

•t)>;iVl||li4B^i^^;^  -J   i^    '.   r  .....      '■  I        ,.  'U   "> 
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wlA^b  I  have  failed  to  discover  the  cIei»rdMyiit«»iniPll|  Ini 
fifflMniAMt  that  the  austas  reliieit  <m  m  tU  4eteQlmii|MetSr||fli« 
{Ijr^bfie  o£  cteavipg  ffom  'the  mok  mbute  fmgnpi^iM^yilll^iNlt^ 
tttftiiii^'tlietn  to  the. reflective  gpoiooietei^»  te9(i.ii|»itt|^iM 
l&ishDnax^  guffieiently  satisfaetorjr,  to .  xeuder  ittteedlMiN^ti^ 
Jm^W  recourse    to    the  laboura  of  the,,  chemialy  Msrhfeofr/dthn 

Sf^lElrpdAced  by  cleavage  are  s^^ifficiently  bright,  ^gciiiily 
tild^  im  aipgles  at  which  the  planes  of  the  cleaMreli^iidftia  «iwi 
eitdi'oCher  fire  perfectly-well  aacertaiaed,  tod  ^aiKetitialiy>4i4iir 
A&Ai'tfaose  of  felspar,  with  which  thia  mincftal  wm&^^B^i^mf^: 
Ayttndckl,  until  the  error  was  lately  detected  by  thap^qulytfiiaiyili 
taneous  labours  of  I^vy  aadiSLose,  a^d  thereby  ifami^Wlig 
^vltfenbe  fif  indeed  any  were  wauitioff)  to  theiraalfvaliia^^CllM^ 
flfiticlralogtcal  niceties  belonging > to. (£layfiigeafid  p»txmmi0i9mM^ 
i^d*tlieir  esgeiitial  importaYXce  to  everv  one  wha  woiild%b0fMI#t 
itlri][i|ainte3  with  the  older  rocka,  which  it  may  be  aail  it  i»<n(m^ 
mnfWIitonio negle^  more  inTitiilg,4nd'lQ«L-kbo9iiM# 

ili^ifstintion^ '  lequisite  f^^  the  es^ier  <D«^prehiNMioii '0l^!4M^ 

^"YtiUBc^cely  needful  to  say,  that  whenever  tikifm.mimff^* 
tiooed  asr  an  ingredient  of  the  before  mentioned  rocVs,  ita  pm** 
aeilce  araus  always  ascertained  by  thesoniometer. 

In  aeverai  of  the  tocb  nf  Mont  Kane  and  the  neigfaboming 
motmtains,  it  is  however  extremely  diffieok,  if  not  impossibie,  lo 
decide  whether  one  of  their  4n§reaitnl;e^  be  fdspar  or  deavekiu 
dite,  without  the  asslstanee  of  the  chemist,  stnpe  die  aubstaoM 
in  questiim  is  oftetv^iliMNr  eonsidcraUy  asih^^  or  j^pronehaa 
the  compact:  s<imetftiBS>  hoiv««ei*,  .wmatthat  ie  the  am%  it 
beoooies  manifest  by  a  studious  search  that  this'  appearance  oiify 
brioiM  to  th^  cross  fracture  of  the  minerd^  and  that  it  does  po»» 
aess  cleavages  euffieseally  djataiiot  forthe  uiseof  tiie^mtoiiieCer ; 
and  in  all  cases  where  this  has  happ^ied  to  me,  die  mineral  ha* 
piwidtQ  be'elaaralBncttte,  not  fele^r » •  in  the  apeeitfieri'ftoni'^thijl ' 
Atgvilto  dv  Tour,  whicSi  consists  of  a  white  granular  substanei 
hanng'SotDQ  appearance  of  cl€(avage,  and  whieii'ia  rendered 
sduiei^Kil;  s^stese  by  iniegular  layers  of  ^een  'icbl<$rit8/  'h  bif 
timiasetb>e>^»g  deeide '  en  die  nature  of  t)ie  white  subetijipfeiv 
beoatise  dietindieattons  of  cleavage  ara  not  suffi^iendy  decisive 
for  t)i9  gov^qnmeFrbuetiiB^eitaniinatton^of  flsany  rrotesftoHi^&r' 
neff)tiboittfboocl  teiids  to  the  conclusion  l^at  this  subst^mce  ia  i^  r 
reaifj^teleatdandite,;  '  <  <-^«m 

if  Vc're^cl  theelpments  oCihe  seveifd  ,subifa|iceii  ooBslittit* 
ih^  die  rocks  in  whic^  both  felspar  and  cleareiandite  occur,  as 
hav4ttg  biMfi  in  a  state  either  of  acjueous  solution  or  of  igneoiai 
fiuitmi ;  that  is  to  say,  in  a  state  in  which  the  two  alkaliea  tnler* 
itig  separately  into  tnie  Gom(K>sidon  of  these  two  mtnerak,  ifera 
at  liberty  to  exert  their  fiflinides  for  other  bodieS|-  itaoena  tieiy 
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IMMlMbl^  Wat' tb^  sbdtild  eacli  constitute .  separate  TniMiib 
te  <^ilttiiki«(i^  WiHi  vet^  nearly  equal  propbrtious  of  tbe  afpjia 
ettAi^^^^lCntf  us  it  otcurre^  to  «f  ff  b^iog  within  the  verge  of 
{^MMURtjrlliat  these  two  alkalies  might/ by  coale^Qing  JM3l4 
tAi(tt#|tito«Mft^».to  «3le  iwam  of  o(b0r  >»^,  W^^^ 
tfifinpcmtid  body  which  wt)uld  probably  in  that  case  nave  lor.M^i 
fAtktJfMmp  mi€  in'  which  the  {ilahes  lip^ould  meat;  at  %ng|e» 
dMtM^t  to  those  either  of  felspar  or  cleavelacditei  I  haVe  beeil 
tf^fcteu^^lfd^  detect  kny  such  difference  if  it  exists,  but  "wlthoul^ 
mMm*;  for  iti  every  instance  the  anjgU  obtained  beioi)Oii£^ 
tte^j^fffacHttyfonh  ei&ert>f  the  one  or  the  other  of  the^Epq^ 

^  It  HHif  be  added  that  akhciogh 'these  nUneyals .  arOiSJom^tumi^ 
sdUiMttl^'diititict  in  the  sathe  spedfUen,  there  is  no  opfsLoliiVf! 
ii#M'%llle«ig(hg  lo  eitlietf  wfaich^dequately  disdaguisbea  if finpn^. 
Ita^^(^  itt  first  sight* ;  tfte  inost  important  feature  ««,  imttrMI 
Moeral  tti^  deavage  planes  6f  ftlspar  aire  more  bjpiltiaait  l^i^ 
wese  of  cleavelanmte ;  and  hence  it  will  be  difficult  ke^^eaft^nlll. 
drtcrfte  &  rock  in  which  one  of  these  ininerals'  appears  to  b.^<jm. 
ingredient,  without  first  having  r^eo^rse  either  to  the  chemist  (Or 
tbS'gbilioaieter,  in  order  to  prova  that  it  is  not  the  other. 

-  »M    •    .    ,  ••  • 
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Bushejf  Heath,  [neur  Stanmote* 


u,/  i#iM^  $10  37'  4*-a"  Nffith.  .  lime^vde  W«it  in  time  !'  fiMS^V 


^%  •S'RWWP  o^VttJ?*ir'«  secwdj  *U  ^  34"  JlirtTkneaiiBaAiy. 

^   ^^'       Wit3Utc.  ...f?TV,. J    U    S4  W  Maan  Time •» OitHllw** 

JAh'^<€^''£6ie!r^""or  Jupiter*8    fint  {    «  '1«  47    Mean  Time  at  Biuher. 

br*ijh    .>  Hitd]aai....'..w^ «...  C    9    U  08    Mean  Time  at  Oieawich. 

J^^l.    J^^ifion  of   Juiriitei^  iimti  16    S8  87   Mean  Thne  at  BuaKef . 

'        sateiU^^ 2   IS    39  58  Mean Timio at ^movkil* 

J«ii»;'0«u&tioui>f  ksinallstarbyj  JJ3    ^  66  SiteiaL Time. . 

J«9r!il9rt  #««9Mw  ff.  «i[vFte'9  tkiid  {  .  8    84  90  Mean  Tirtef at  Bsahef .  ' 

,^    .      .^Mic»tP..«f...-.* I     8    «ft  41   MeanTlnaatatefll^^U 

J4'  ».  ')&iS^   of   Jupiter's    fii9t<  U    08  14  Mm  Tm^ Ifffv^. ! 

•atdllle..»«« ^  11    09  34  Mean  lime  at  Ckee^iUk 


[ 
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'OnM'Jbnpaimeme^tQfthe  CKmmeter:    By  M.  P.  Moyl^  fii^. 
(To  the  Editor  of  the  Annals  of  PhilwophyC) 

.   8IR>  H^Uon^  Jan,  1»  1894. 

t   I  HAVfi  made  an  addition  to  the  clinometer  now  gen^rall^in 
Hic^ivhtob  I  flatter  myself  is  an  .improvement;  at  least  its  ui|iti^ 
iaAMira  particularly  felt  in  this  neighbourhood  bythesuperiateiidn. 
atatatof  nHaesjn  cakalattng  the  dip  or  underlie  of.a.lodeft  I'lla 
ifMmerfOonstfuotion  pointed  out  only  the  angle  from  the  faefisfli^^ 
of  any  stratum,  &c.    I  have  now  added  another  quadfwit/  en* 
ifhidh  iadslineated  the  number  of  feet  .and  inches,  a  lode  ;«f  ill 
undtriisiat  eertaiaangtes  in  a  fathom,  perpendicular  depth,  'tt^ 
following  ifi  an  oulikoe  of  the  instrument.  » 


.  I  fin4  the  uhderiie  of  a  loije  of  one  foot  in  a  fathom  will  be 
iiidicated  bjr  ai  angle  of  80;?  foom  the  horizqn,  six  feet  in  a 
fathom  at  the  angle  of  45^,  and  so  on. 

I  am,  Sir,  your  humble  servant, 

M.  P.  MoYU. 
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AiWi<Ju5  xim 


By  Mr.  S,  R  Gray. 
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(To  the  Editor  of  the  Annals  of  Philosophy.) 

•Yl^i*fi<J'  l^ye  to  thank  y6w  fiyrihe  eommendatlbti  yoilvhfiNi' 
g9^ft^%d'txiy^'BI^6nts  of  Pharmady^  iti  ^s^ingtfabtat'ds  eadoti> 
hnjd  to  convey  a  considerable  j^tjirtion'  6f  >informalNNDi^  tbut^d^ 
nfiilfM'tb^'fsame  time  de^ir^^oiir^aiteiition  (^  a^  few  poinli^int 
At skji^l'of yotirt^^W;  •''•  •  <  '-  »*'  'u  fu  t  •/.?;'?>«. 
f^l!l^%mifigeilii«nt  is  paMy  take1iiK>iA^Stclh1,'pttrtly*friftiii  Bktff 
^is  doi^H 'asrb^ftt  snit^d^my  i^iirpose  of  training^tber  dtutiit^ilo; 
scepticism,  or,  at  least,  iAdwer^^lce  in  theoretical  points^'i'^^ofltiTt 

The  definition  to  which  you  object  is  that  of  Black,  with  the 
addition  of  the  last  clause,  which  I  if  as  induced  to  add,  because 
chemists,  from  the  analogy  of  el(g;ptncity  to  galvanism,  attempt 
to  explain  the  phenomena  of  the  former  power,  although  it  is  not 
produced  by  alteration  of  temperature,  or  mixture  of  bodies,  but 
by  mere  mechanical  means,  and  therefore  will  not  come  within 
the  limiiis  bFtlie  original  definiUon  of 'Br.  Black. '  Hoat^and  cold 
are  used  in  the  definition  in  th^r  popular  sense,  as  t!|kO  c^ntraiy 
poWers,  not  Ohly  because  the  pnildsbphical  ideaa  of  (toipet^ture 
and  caloric  had  not  yet  been  in!entioned ;  but  also  becanfie  the 
existence  of  a  frigonfic  principle  having  been  started,  aiid  its 
partisans  not  yet  extinct,  the  po{ifular  expression;  which  invQivet 
no  theory,  best  suited  the  cautious  character  of  a  sceptic,    j 

The  first  error  which  you  say  you^hall  notice  occurs  in  p.  9d, 
and  after  quoting  the  passage,  you  s^,  '*  it  proves  incontestably 
that  Mr.  Urayis  ignorant  of  the  composition  of  sulphuric  acid, 
for  he  has  once  ilti  words,  and  three^thites  by  symbols,  misstated 
its  nature:*^  But  I  believe  you  will  upon  reflection  agree  with 
my  statement,  that  sulphuric  acid  consists  of  a  charge  of  sulphur 
imited  with  three  of  oxygen.  I  acknowledge  that  I  have  cer- 
tainly erred  in  respect  to  oil  of  vitriol ;  but  having  written  ten  for 
one  in  the  first  instance,  the  subsequent  repetitions  were  mere 
sljpg  of  the  pen.  How  easily  these  occur  your  own  use  of  ^e 
Words '  ^nlphuric  acid  for  oil  of  vitriol  in  this  passage  shows, 
'ibJ'^felKffl  slfefe  more  proofe  hereafter:  As  it  was  only  intended 
in  this  place  to  explain  the  mode  of  using;  the  symbols,  the  slip 
U  here  of^^d  fcdtji^uence,  and  indeed  it  turns  out  better  adapted 
forfljaft-^mpos^f^an  thq  truth  would  have  done,  as  introducing 
an  example  of  a  coefficient  sign.  In  the  history  of  oil  of  vitriol 
p«  13$,  lAie  ieotnposition  is  stated  right. 
^-  In  eMunenting  on  my  exposition  of  B^rzeliusV  fatws  of  c^mp> 


^^tibnUiioik,'  joU  object  to  my  mentioning  th^  speculatiozh  of  Aftt 
'chemist  on  the  existence  of  oxygen  in  ammoni^  in  an  element- 
'^aty  treatise.  This  is  mere  m^terpfopioion^  Mr.  Brwde  indeed 
^does  not  make  any  meiitloti  of  the' sS^^osed  componiid'niittlre 
of  x^og^j  but.lJjth  Mr.  Hepiy  (*th  e^it.  vg?.  i,  p,,?4S}  |bJ 
'  Br. TThomas  Thomson  ^6fli  edit.  voI..i,  p.  214)  not  only  ni/flce 
the  suspicion  of  azotic  gas^  and  ammoniacal  gas  contaimng  oir^- 
'gen,  but  the  one  notice*  the  ammon^am  of  Sir  H.  Dary,  and  the 
other  the  nitricum  of  Berzelins.  So  that  1  have  just  cause  to  be 
astohlshed lit'yoot  sayings  ''If  the  gtudent  after  reading, this 
Msagf^  ivpr^  to  look  into  the  chemical  works  of  Tbo^^n, 
[edrn  Of  BraUde,  he  would  find  90  toeption  eitfxer  pf  9xyf^9 
p  olmcwtt  existing  in  9mmpnia«'^  *  ■ 

,.;  My  if^ea  pf  the  composition  of  thiS  Uqaor  phimbi  ap^f^ 
agrees  with  the  statements  of  Dr.  Thomas  Tbomaon;  Bjlr.  Hft^, 
Jni.'i^mn^e,  and  Wr.  An^o&yTodd  Thomson.  I  fan  iq^ 
kston^ned  ftt  your  saying,  that  **  in  p.  81  no  rules  are  givetf  1^ 
'describing  tbo^e  salts  that  cpntain  an  exce^  of  b^ise/^  I  ku<ifir 
1^  llDW  to  aecoant  for  tbis>  unless  by  supposing  a  whple  p|i^ 
^^tph  J^ati  4tt>pped  out  of  your  copy  at  pres^  m  |9ingle  tetta^ 
sometimes  do ;  for  the  third  paiagraph  m  tbat  psgei  cpnsiit^lig 
ai  no  Ifsss  than  14  Ujaes^  expressly  relates  to  the  mode  of  jw/n 
l^nOt  ivideed  ducribing^  as  you  oaFc  by  another  slip  wpr4i|4; 
Bsfts  when  an  add  combines  in  diffisrent  proportions  wi^  i 
kamef  base,  and  five  modes  of  nomenclature  are  lyilatedi^i^ 
^  tine  lest  paragmph  of  p.  94,  the  subject  is  resumed^  .  o 
You  tbe9  proceed  to  say  (for  I  must  now  quote  your  word^  |ft 
length),  **  On  the  same  e^<Kmd  we  ofcgect  to  the  following  i^ta|% 
Bdeit :  Moist  iodine  added  to  phosphorus  yields  a  sour  qc^ouTf 
les<i  gas,  which  is  rapidly  absoibed'  by  water,  anfi  mu^t.' 
collected  in  a  ^ui<;ksilver  apparatus ;.  a  gaHoi^  of  t|ua  gas  wei£ 
311  grains.  Here  tme  changes  are  eithepr  P  +  ^  into 
;  er  I  +  P  +  H*  into  m  +  P«  and  the  new  acid  % 
galled  the  iodic  or  hydroiodic.^  ^'  T^e  pupil  would  naturaUj 
suppose  that  Mr.  Gray  con»dei^  die  iodic  or  bydroiodic  acigf 
(broperly  hydriodic)  as  similar ;  but  be  ought  to  have  knpiij|| 
taat  iodic  acid  consists  ^f  oxygen  and  iodine,  and  the  bydfiodxf 
acid  of  hydrogen  fmd  iodine;  it  is  the  latter  only  which. ^ 
formed,  exceptmg  a  quantity  of  phosphorous  acid^  (h  vdii<^  no 
notice  is  taken,  nor  is  the  decoonposition  of  the  water  even  Mnteil 
at,  although  the  formation  of  the  hydriodic  acid  deaenda  moa 

liiese  are  your  precise  wofds.    I  pass  oTer  any  inquiry  af 
Qia  ground  upon  which  you  object  to  what  I  ha?e  said;  alt]i< 

i  am  not  able  to  discover  any  connexion  betweeu  this  paa    

fAd  that  immediately  preceding  it,  respecting  the  subsaits ;  1^ 
proceed  to  your  Assertion,  that  I  hare  taken  no  notice  of  4lt 
phosphorous  acid  which  is  fbrmed.  This  shows  haw  easQy  slipa 
4if  the  pw  my  ha  w^  and  »qr  abata  yow  aatamtewt  #t  a 


itfoDUt£ 

+'lF; 


,^  Pkth9(!f^p9iti  he  tmabldto  read  a  ehemical  thj^iniqa 
ipq)i:iessed  ih  symbcdst  Upoti  na  otber  ground  can  jltiiaMB|^i|t^ 
tfldihj^  dm|httherio  pasMd  of  my  not.<kaowing  tha  iliSli9(fi6c^ 
pitiirf0fi  iodic  and  liydroiodic.(for  so  I  sball  fxmtiaaaiOiQjitllJi) 
"ii/^,  li^  ei&plaioed.  The  two  foEiflultB  I  have  ^'venid  s^mhfii^ 
'j^fpi^*  two  Iheoriei  of  this  axperiinaiiU  the  ara^  IV  P  f  h^w 
ttfidlo  Vf  P^  espreasifig  that  of  ^etzetiaa^  Hi  wbiph^iodioe,  J^f 
k  omlfeidared  aa  a  av^groxide  of  ipdm^iil  ^ontaimng  ikrem 
"i^if^l^  ^f  Gxy^pn,  «rhic^y  betitg  acted  upon  by  pbotpl^orii^^ 
]Kjiqj)t(^*body  transf^m  one  ahai^geof  its  cayigeD  to  ihaiphf/ii- 
jfiolititty  fontimg  phosphorous  acid^  P^  while  th0  ipdine  l^nia|p 
fit  ioafse  onl\f  two  charges  of  6xjgen  left  united  vitb .  .it^.  «fi 
^i^ed  into  the  iodic  acid^  1%  of  Beraelias^  iiot  of  Gal^VI>ii09aeu: 
tt  ^  tibeoi^i  the  i^ater  is  passiye^  The  other  formula  t^  P^£^# 
'^^'it^iili^  into  I  Jif  P^ie^esaestbe.  theory  of  Oay^lA^^d* 
i^MoSn^'I^  iind  phosphorua^  1?^  are  both  oonai^red.as  ami^ 
I'^NpHdias,  sifid  the  w^teri  H*^  is  active  in  the  d'xperirQent,.andif 
kM.  decomposed^  its  hydrogen,  0>  uniting  witn  the  iodine 

Kd  umning  hydroiodic  acid^  I  H,  while  its  oayg^  i*  being  tfutt 
t  (fee  unites  with  the  phosphorus  and  forms  pbospborotiiijii^ic^ 
J^'i^  .By  this  developement  of  the  symbolid  formuffife^  hbw  little 
l^^se  tnere  trae  for  your  censure  is  evident.  As  these  e^eti^ 
Ibmslfm  iodine  4ire  of  no  nae*  in  pharmacy,  I  sboqldiiot  hate 
lislil^on^ tliem  at  aU,  living  thsm  to  the  piit^  .chemists. tf 
fttail;  but, that  ther^  existed  a  wide  diiFerenqe  betireto.thl^ 
^$8^  which  Serzelius  ahd  6ay*-Lussi^  have  tak^  of  the'Subjeci. 
B  iNifi  tkis  slight  connekiott  between  them  and  the  pifofesss^ 
It  of  my  wofk,  which  caused  me  to  exfitess  these  incid^ntid 
>ri  in  symbds^  partly  as  ai^  exercise  to  ^  atadenV  md 
"becaese  Beniehus^il  opinions  on  Iodine,  aa  detailed  in  the 
sof  Pkiio$ophy,  have  not  been  noticed  in  any  of  oof  etoi- 
iMliaijr  treatises  on  chemistiy,  and  I  was  anaions  Chat  they 
IWtftt  oe  br<Might  forward.  '      .     .    , 

.  As  tojthe  use  of  the  term  hydroiodic  acid,  instead  of  hydrib- 
Ht^  itinay  surely  be  justified  by  this  single  observatioi|.  The 
ilMki  of  i^ydrogen  with  chlorine  producesi  according  .toOap- 
iMsao^s  nomendature,.the  hydrochloric  acid  ^  with  stuphiifir  tae 
^^'^lifeAtiiAiuriC  acidj-^with  telluriiim,  the  hydrctefluric  acid  )«^ 
l^cVMiogeii,  the  hydrocyanic  acid  i^*^ witii  phthore^  the  hydrc^ 
iddc  ftcld;  so  strict  analogy  requires*  that  the  unieii  rf 
MlD|M  and  iod^  s)|onld  {)f<mufie  tha  bydroio^  acid^  and 
§m  imfgisKgt  ii  Aoiee  iieh  in  toitek  m^^  ^^^  ^9tA  to 


lifaorrdoalijiiwrti  that  ,the  tei)Bi>hydiUQdk;,yiiafijaitac<tidcii^ 

fltt(iaCnliitbii£o££oiiroro^  inthn  Sgrirtdnei  uistead  eijatoiktiomt 
a04i»4<vb^*i^<3f  iLmnttoaia  la8.S!Jr8teiiia^dialii]nB^i.L2lktedM»oia^ 
iiMMd  ^apigrsia^' Ivhioh  iuiveibtoii  aojoftlbn  ctyifjalied^thatitiiejl 
aM'btecnds.atiiBdaitL.efooii,  tand  Ibid  iur  tOiSupfilflDlijtbeiitue 
9EillMnpky, anddiaiU9iiceit.tb6.elyiiij^  i.t    «  i,  r^y.  lu 

ajYd«£4>b«enratioiiBiie»peetingiar8eni0U8  acid .  arei  partlyii jmlif 
tbti  fKieclioiiBi  ifiBpecliikg  testing  for  arseiiic.  ftcei  li  «oftfiMa| 
infMrfeetand  iaeoroect;  but  it 'wa&  iH>l{  my.inteatiQiifli>  antei 
tlpouitiie  fttdbgeet  ofifiorentic  mediciiie ;  and  i  have  ^ilwayftttaugbt 
lii)r;:iomtipu{ahi'  that  notluBg  slioitiof  the-  produotipn  .of  ilmA 
■letdlie  ane&iejvrilljiistify  a  inedicalspnotitioiiier  to  )CQiidenm.ii 
MppbsadifptBBOuer  iii>c;aaes.whieh  are.  in  jiny  .tray;;diibiimki 
mvftQUflbeiv.as  aifienioiB  oheapy:andaimc»talwa^8.Bsedl^igPKi»' 
mritfiBTOPat,  theyadraitiisterrit  in^sueh  quantitteSi&atOttJwHM 
0jpM»«BMDlB  ¥>coui:ii  I  icannoty  faowefrer^  poaaibly  cundeiieifaw 
ykni  tolddootiake  Ihefollowiag  asserttoa:-^^^'  Ne«  laiAhadilMl 
f  tiddaeeby^tnetallinutioa  in  any.  way  alluded  to/^uI(lfisa  byragaio 
taippfninffttliatianodier  wikole  paragraph  ^has,  by.  «Qine' atDMige 
&luityvwo|ppedoiul;  atlpre8s.from  yoar.oopy  ;>  £>r  tkeiVtMytuad 
■iiragsapb><m|i«^'151y  tO'theoae  yon  fjiiote^.treala  ol^the^mnftsJIb 
•■ilBOii  ^Jviute  aiaeiiic  by  ik^^  addition ;  of  .a,^^Aabo»bQi«lle(4l 
yatMie«niil.obarooal  dust.  r. .  i      iii  .^ru  a  vi 

jv^AgBi^^pamng  over  for  a*  moment  one  of  your  oj^ftetydtielw^i}! 
proceed  to  the  concluding  paragrapli,  which  is  indeeditheioaMtf 
ofiiAiyvtBOttbling^you  iwifii  this* notice  ^  ymrn*einewk:^jV{aii  is 
^MiiyS'iBidbtjecft  tto.erraTy'  and  therefore  the.anenliQn  qf  aufiriv 
•norstin/^mjr  iElements^  )i?hich  I  aakccmsciottd  muafc^  Jikoiiiiio^ 
9tMu  hitlrato  pnUisfaiedy  6r.rtbat  evitr  will  .be  tpuUiBfao^  ooikt^ 
ai&Mr^Andrl  hopebaia/fenry  would  hotJiaxreibeen/anycitbeifAiui]! 
ODtiecidjbyv  kney.  ji>at  by  sikntiiy  amendic^JithehL  in  rsixx^  /otmi 
work.  But  I  am  charged  with  divid»g:chenustB  ^jntoiaitibittd 
«Bdlkraltonal,  :and^  pl^oiiig'Sir  Hnmpbr^^Qawy.  among  tfae<jlto- 
liiAiai.oUeani8ftakii  Now  I  (think  l^majr  fairly  ahaJl^n^eiiyfiinijIit 

tio||siduilritDfidittiiictMni^  Itbat  Iih^va  aei{niredv jtitd  of  thft/Kfi^ 
^  ifldah  in.  the  generality  of  publishing  >ohemiats,I'iijMfe  iiaiirm 
tkiMflutemnfiiflaiied^  ihi»  led  me.to  dialsagmsh  i>etweenifHii»jch^ 
IriatSyphiuaatacBatiOfll  chemists^  andJ  b^i^vateahnioal  otfiMitfi 
misdLim^woa^roi  f^tvoack^ .  but  fif  disAiDi:ti0ib^<  >^«ii4  hd^s^tmjt& 
tiwABdi-jMibiishiag  1  chaBmiatft  > to  di^ting^iek  tham.>fiyMii  t»ib^kip 
4Uiiftteur8,i.dritbiMe^  who  ehber'dalMma'QttlyiiQr  ftbbi^ 
4li09e:  twbo  are  4oo  ntodest  to^appeai  <be6>r^  tlhaulribuftal  0k)  A^ 
."paUicbu^Aad  ag«in>.ia  poini  rolbdJieory^  dvevy:  pxoknMfyj^JbA 
wdead  simoktMefieiyckemisty^haS'fiivaae  {kaculiaf ^ 
^pidtk  piM  they  mafi  and  ^^cordingljpteYe  beten  kyimif^i^im 


tlupMiltiMuM  o£x^iiiiqa}  llbcoijruaii  m«gr  &  ftdeiwiiuBimtiil 
by  degfee»4irpBMvidaiee.  k^  bqeit  obfefdned  oti  certj^qnttktti) 
bQl^lMiir'7etrQa'«lk  Serzeliiifi  and  sdme  othera,  amokigiiUdii 
did  not  my  habitual  mdifierentiBin  himkr  nie,  I  should  nuricj  ate 
of  opinion,  that  the  W!P^l£ipPid..reiUSUUiuig..Q£  our  farefiilhtii 
ihoald  be  retained  so  long  as  the  facts  which  come  to  light  ^an 
powbly  be  explained  by  their  hypotheses,  and  even  ia  eaiietldi 
cs&itto  longer  be  done,*  we  should  miikeias  little  change  as  ^pcif«i« 
Ue«  These  are  the  chemists  I  haye  denominated  ratioDSla,  ngfc 
iNHn  «itiT  superiority 'id  understaiidi&g'  which«  th^  iiiay*clauli( 
kut  from  their  greater  use  of  analogical  reasoning  than  >  4s 
dbwed  by  the  opposite  class ;  anali>gical  and  rational  bpw 
eosstantly  used  in  science  as  synonymous ;  uid  the  latiler.OT^ 
kiiigJbeBt'ftdaipted  to  be.«u9ed  as  a^siibstttntiiFeit  lli^fiiipQfiar 
AMttai  otthpe  elher  sishDobis'to  jKjedall  anabgicnl  saaaoiBa|^ 
ftrorooosider  every  b^iy  iwhiehilms.sot  yet  beausepaimted  int^ 
ofhm  as  sbilple.  Ttoihesi^  chemists^  whiMiwolnde/the  geneiyiBiy 
effftodernipoiolessocs  and:fttithon},  1  faawe  giflrenmiit  lhe*'nmi|e«f 
iMtioMlsr  a&'y^u  state^iand-lnrhichr  I'expreasljpjaffoided'lilsliil 

Bfoadfeydriidiaiay  be  coniidfiiBd^us  the  fatbubof the  «»et,  iarsiii 
to  have  inscribed  on  the  waUs  of  bis:kctnr97Efiain^uftii8a|rfaig 
umbedto'Epiciifus ;  'That  me  canflmeiw  tmfy  witaMrofefffdve 
hjT 'oar'^enses^  ,  .  .  ».ij(; »  i.i-  >j- 1» :.'/'. 'n.-^ 

'n  Md^naaliaar  a  h^her  sespect  /for  SirHumpiiiff  iDntyyias  a 
shdnistf  tbatttmysell!  Of.his  iwo<peectti8Qrs.*in  fhn  nimii  jpHu 
Ikariieng/aiidiiScbeelei  tt  is  iMily .the<ktter.tlietiiiaiL  enter^inta 
ttyiCieinpfltHii<»rt.iinitfa>him;ttBd  iithe  Podftsnmiaii^esQeedeniiAt 
Wnbeit/ef  iie^  substaacesihe.  ims  ;discoyered^<^e  Ei^^lHfBB 
Im^hy  &r  the  advantagr  m  the  greator  pmodcal  miv$miiiff&m  to 
blPdeiiircd'irom'hisilabcNtfs^j;    .   (•  r  ..  ^;  .  :  .  :  i .  .ktnuf 

r<Ais4o  isy 'opimonv'hoiveiner^.  of  Laieemeii,  ttofaidiil.  haiw^deAn^ 
MlteKthiisuplaae,  it  is.  unaltered  by  y ouryremarfca* « i ( Hif)il>dMd 
tefloed  chenrisjtnr  iipsideidoiwii^ and  Jbe^^has  A^nn^itm  ^hnftiiif 
tiiiQeoiaefiti  o^chetmstiy.may  be  oxplaiiiedihjr AhniiMveMDiMaii 
miser  dttory,  -  but :  tkeorieB!  are  ^aufm  tottettng^  fisBga  tfaatt  I  im 
tetccmsidef  thts^as  an/y-^ipea*  fefektii  I. still  depytihfc(e"'h«'">ipM'i 
mimfh  indebted  to  hiqi,  ^it£%ny  other (!Kr^}iiiaii»th«l!il|^talal 
einm^e^M  |»aposed|tcoineidihg  witfi  theipoMiicil  cirannisiaflnes 
ii^  taintoyi'weto  bseughtiole  more  notioeiheecet  wimldvothnn^ 
imsehttee-'obtaincfd,  and  thm  it  became  necessary  £01:  ihftJDaitit> 
4fitel»  l^j>^btmisliy  either .  tO'  defend  the  old  ;dootiinci%'ii  <er 
Mtooite  .tiMf  pent  a  ^md  on?  Ais  »ma9aner  indeed  im  Jiei  indiihti^ 
lMielk'^the>gi»«ilest'ser«iofi tont^  aSiom 0lkm^»tkim  Ismftum^ 
tMnllUseliMi^ito^l  Seldo«B{*tnItnighiiis«yiiiiei!eiu  .lActftlte^ 
cwiid^iied  aai  em^pbi  lOf  the  mott  ^MarupuloiuiaioeuiftGy  likt 


4Hi<4t«(4r  «t'<>wft  t«<i<Mli«ed  oViiniiMi,  I  infer  ytt^MT^ 


•  •  I 


V-        I 


ittRMWjfiMlfttffnBGliaft  pooBibleto^wot^  i 

»!^«f«i^4mifeas  thall  imb  eomphtrff  km  tmtt  n9fftmtm0j%mm 

irtiihiliftgM  atewdit^  I  Aoidd  bliiiv  MngisttdafteA'^tt  isiKte 
jjigctofl^  ol  yo«t  «aititMiMi ;  tei  i  iMnk  you  tlMMild  ImM  Mi*- 
imM^  yoot  flutive  ^citkital ;;  Ibr  Ilf6  md0»  nny  imtigiM^tlni  ;)nit 
n»ito  imlwi|>pily  <dipuBiiiancid  «i  MOVycto  m^^cm  thM  aggi 
•le  &riiuice<m8y  and  oyster  shells  combustible. 
«r  ^lamwh&binm  dtMcb  yon  teM-^oi^Mil  tlwuilsfaillinrf.  of 
fkfmmtaf  mMch tyon -itttribdto <o  w.  Blaok^  4htrtitatews<iiii 
vilmiayvcfei  ia  Us  lMtt»B%  ud  boib  w  mOSIkm  tkai-triiklt  ydi 
MMibtto' bias,  Aaft  wMitfr  mutafaM  the  woid  ""^  tclMi'*  »  < 
.   KuMi^ifit  that yo»<Mi;f»  few  tiasesiaiaatalndlli»cjm^ 

QM  atona;  btti  you  say,  Aat  in  p.  IM  it  i«  ttilad  tiglMb  Oi 
Klbrtia^y  I  ind  Haitit  <<ia  a^ppoaed  to  ooadat  offi^  «f:JaMlta-.'' 
MafP^  aMordbg  to  thar  theoiy  <if  ^dmi/'  oC  whMi  yiaa*  iMMt 
rfo  auab^mK  i  ^Mldaak^  i^dMlber  tilt  IMptt  iMAdglbat 
liaamad  tfeni^il-  of  Vitriol  oantaina  lOadooia  of  W9im,>im 
baiaiely<to  6aiid«de  ikat^  p.  148  tile  MtOMtttlMl 
riatiiwrAfcA  tbniithid  Ihwe  tiaaaa  pifetioaaiy  iiff  adia  t 


I  '^aay  ym  Imt^  ^tglwiy  ataiud  tiai  toMUKisiiiaft  of  *a<» 

•V*}  lagaiiaaaam  thai  ttaitiM  1liotfw»>  Keniyi  Mf^nMo^ 

4ha  aaklaii^a  itf  oayMs^iimdirimttiJii  auMoaMl  'iria 

lo^nalo  at  langQi » iDti  Thaasao  fgyaMa/  i>M«d»1i 
>  i»ia  <WaMaaBni|i&iBidWUBO»  aim 


-^e^^a^  sufahbinacetate  and  not  a  si)btrita*c«tat;e^  is  a&ftBSfar$P|& 
whicb  I  ajB^ttcepeat.  Yoa  wiU  pbaerve'tfiat  three  anthoKitV^t 
of  Jf(i^iir')W&>m-yau  quote  in  support  of  your  opiniG^^  infer  the 
composition  of  this  acetate  of  lead,  not  from,  analysis,  but  from 
an  experiment  of  Berzelius;  the  fourth  authority,  Mr.  A.  T. 
Thomson,  is  so  far  from  asserting  this  compound  to  be  a  subtrit- 
acetate,  that  he  quotes  the  very  analysis  upon  which  I  fpuoded' 
my  conclusion  of  its  nature,  Mr^  Thomson  says  (London  Dis- 
pensatory, p.  693),  *^  According  to  the  experiments  of  Dr.  Bot-r 
toeky  the  oonstituents  ^f  100.par&  of  die  satttvatedMlttCion  Se 
23*1  of  oxide,  5  acetic  acid,  and  71*9  of  water,  which,"  he  adds, 
'^  agree  with  the  statement  of  Thenard,  who  found  that  the  salt,; 
wfhen  crystallized,  consists  of  17  parts  of  acid,  78  of  4xide  c^ 
Jifri,  \  and  ^  oC  water,  in  1 OQ  p^rte J*'  Now,  :it.. , will  appMT^.  Ami 
tlNMl^^^^^^  of  ^cida^  o^^d^.by  Dr.  B/sjanjalv»is9«fiet^.0Mh 
tit^LHii  tb^.  pr op<»rtioja  of  <&Q  ,^id  siad  23  i  pxid^;  and  i*  Tikth 
Milis  ^wlysi^,  as.  ^0  tq  2a.Q,  (Very.  fl^arly.  Aqc^dixig  .-to^iOiu 
]Ql^l9^n,J>r.  fiefim,.md.  Mr.  Prand^y* acetate  pf  UM  iil'^^Wk- 
iK>§^  9^  OO  a4?id  -i-  1 12.pxide  ;  aod  ypu  wiU,|>^r^a^S)  ^dmit^Aai^ 
fipgosiilg  Gouli^rd's  extract  to  b^a  subrbm^Qtati^^iliQi^atflon^ 
9^6l>acia  .+  224  oxide ;  b«t  if  a  subtrita^etote  of  60  aQid,-4-  33^ 
i»i<k;utbft:  qiwstio^,  therefore,  .diepea4« ,  «tp9».  whether  22^V^ 
SPi^tpofM^er  to  ^24,  and  I  thinjc  I.may  safely  leajire  it  to  y4>iite 
decide. 

i,lnm^^8^^  insist  that, at  p. Bl  /o£yqupElefneiitii,'no  mlfsjat* 
j^n  (k^.d^scfihing  tho^e  salts  that  contain  an  excess  ^  of  baaew 
'be  J4.  ♦lines  to  which  yo/u  allude  hay^  not-  slipped  <mt  of  Bqf 
copy;  bntfif  these  14  lines  ever  contained  ta  syHablerespejetiw 
il^bUf^tspr  sub"tri&aU«i,  sqeb  syllable  has  indeed  disjappea/ed; 
t|i'P»-8%,to  which  you  refter  me  for  a  continuation  of  thaiutyect^ 
jltlth^t  is  c^Mftined  respectiugit  is,  that  to  express  the  number 
t^fcharg^,-  tlie  terms  employed  are,  **  sub^esaui|>h6s|)hate/silbf 
Uyidpbale,  for -salts  with  excess  of  base/' •  Not  a  word  oeeiii'i 
JINfpecting  subtrisali^,  those  whi^h  oecasionedthe  remark  ibaEl4 
liaoe.  ,  I  admit  that  ia  p.  151  of  the  Elements  of  Phalraaftcyv 
tkreis  a  paragraph  which  tr^iats  of  the  metidlizisttidn  of^w4ute 
tgid^Hik^by  d2o  edition  ol  ^^  asub<Sarbonateof  potaase  and  cbafeoU 
iant ; .  but.  I  deny  that  it  ha#any  connexion  whatever- with  t^ 
Aubjecl; of  detecting,  araenic*.  It  is.sta,ted  without  reference  to 
i|»/a|d  ,jttslf4is  you  wQu|d  mention  the  reduction  of  anyotMl* 
oxide:  indeed  totally  imperfect  as  the  method  whidi  you^kdd 
iVV^fip^y' fl|^te4  is,  itl{(  given  wicho^  any  jreservatioa^  a«d  as 
IKIPset^ingisucb  .%  d^ree  of  certainty  as  would  re»der  all  adrfi 
tioiialpiop^^ngsi(sd€^8«  :  ...  .  ,      ..♦ 

^cJ^J^Bt  X'^M^drtc^  that  yon  had  not  notii^ed  the  deconwesiltei 
si§f%ti^  Qp4  ^^  fprmal^ji  x^f  pbo^phocous  a^id,  whioa  io^mvr 
yeu>Sirw,  voj..  yii.         *    k  . 


duiin^  tlui  ffitism  of  bmhaI  iodine  upoa  phoephonis,  I  nUiMf^ 
ibfarehr  ioypukr  verbal  statements ;  and  I  viU  readily  coiif09^  to 
y^mt  I  did  not  understand  a  pbemic^  theor^oi  expressea  in 
«^%vmbol»  as  you  employ. 

,  In  ^a  #rst  place,  in  giving  y(Mxr  symbolin  Btatemfint  of  Bene^ 
littles  t^ory^  yat^  represent  ms  aunerbxiduip  ibdiciiia  by  V,  but 

hf  by  1>  your#yn>bo^  V^eans  3  atoms  ofiodicumi  pptiodipu^ 

dot^ih^d.  widi  3  atoms  of  03^ygen;  P  i^  Berzelips's  representa- 
tive ji^lf'i^os^^I^orous  acid,  cQpsis^ng  of  phosphorus  -i^  3  atoms  of 
oxygen  j  your  symbol  of  P*,  if  it  have  any  pieaning,  is  that  of 

1  a^m  (bf  phospnorus.  Again,  you  represent  the  'Mod^c  acid 
of  Berz'elius  "  by  1%  which/  according* to  him,  means  2  atpms  of 

iodieun^ ;  his  synibol  is  Ir 

'"  I  observe  also,  that  yQu  suppose  the  phosphorous  acid  of  Ber- 
sic^as^  to  Qontain  oidy  1  atom'  of  oxygen,  meireaa  he  states  it  to 
eontaiti  3  atoms.  On  this  subject  t  may  remark,  that  you  have 
performed  a  feat  on  paper  wliich  Berzelius  himself  would  be  glad 
to  see  reduced  to  experiment ;  if  yoii  find  that  his  phosphorous 
adct'  is  formad  without  the  decomposition  of  the  wati^r,  yon 
are  of  course  able  to  present  him  witn  his  imaginary  i(^icam  in 
f^  isolated  state ;  for  it  must  have  surrendered  its  3  atoma  of 
oxygen  to.  the  phosphorus. 

The  bydrio(UQ  acid  of  Gay-Lussac,  which  you  aUow  to;  be 
formed  in  this  experiment,  is  not  the  iodic  acid  of  Ber^elina^  ha 

.  terms  it  iodas  hydricus,*  and  represents  it  by  Aq  I,  and  not 

•♦  «  ■ 

hv  tf  as  j^e  would  do  if  it  were  mere  iodic  acid,  and  still  less  by 

1%  as  you  have  done,  which,  as  I  have  already  observed^  mesms 

2  atoms  of  iodicum. 

In  explaining  Gay-Lussac's  theory,  you  have  employed  H*  ,^o 
e^pr€^s  an  atom  of  water ;  whereas  in  your  ''right "  statement  6f 
the  composition  of  sulpharic  acid,  you  employ  the  word  at  i^ill 
length,  tnus ;, "  S*  +  water;"  Berzelius,  however,  adopts  Aqj 
and  if  H;  have  any  meaning  at  all,  it  designates  one  atom  of 
hydrogen.  In  oraer  to  represent  the  pxygen  of  the  atom  bf 
water,'  you  separate  the  coefficient  thus,,  -^ ;  while  ^fierzelins 
represents  it  by  O,  and  2  atoms  of  oxygen  by  O^,  but  J-*  i^ooM 
be  rathj^r  an  odd  expression  for  tlm  same  meaning.  ''      . 

I  have  now  doi^e  with  your  symbols,  and  r^early  wi^  tny 
remark^.  If  the  errors  ypu  have  committed  have  produced  tdw 
effect  upop  a;t,e,  it  is  that  of  confirming  my  utter  dislike  gf^symb^^ 
lactation.  Whien  explaining  the  motives  thatindi^icedybn  to  ^d^^t 
an  arrangen^ent  which  to  me  appeared  of  a  ipost  extraordinsuy 
description^  you  have  attributed  to  it  the  ^d vantage  of  till- 
ing ink  student  to  scepticism  or  indifier^nce  in  t]ieoretic9l  (V^^  > 

i8ttrUTh^riedeBPfOiv>rtion8Cfaiini^ta€^7sl%|W  1%^    ..: 


Ji^ip^  rWpPi  tP  Wlpww  apid^,  HA  l)e^j;ef  §4«^4  I9R  ]pF  MAT 
p09e  tli^m  tl^  truth  would  have  been;,  w^^(  ^iW.MY^fllj^ 

»oJf ?4  tlie,  Bepeliau  symbols,  I  paonpjiipft^gin^  j  ^K^4iitltji^)| 
your  sta^ent  i^ay,  in  the  commencement  of  his  career,  ^cquir^ 
itl^gfm^  or  yijjiff^^r^fi^e  i^  th^Qretic&L  ppjiptsi^  he  fx^^U  I  l^ioif ^ 
terminate  it  in  the  belief  that  yqn  do  not  posses^  '-  that  cautiouf 
JmUt  of  idistinoltian  "  which  '\t  is  your  boa^  to  have  at;|am64* 

Yours,  ^c,  R.  Ph<i«ub|.  , 


s 


Articls  XV. 

r  . 

0»  the  Detection  of  small  Quantities  of  Arunic, 
By  T.  S.  TraiU,  MD.  &,c. 

I 

(To  the  Editor  of  the  Annals  of  Philosophy,)  : 

'  YouB  ve|ry  interesting  paper  in  the  last  number  of  tl^e  Annah, 
on  tile  tests  of  arsenic,  followed  by  an  application  to  examine  the 
CQuteqits  of  a  stomach  in  which  I  discovered  (.hat  deleteripiis 
^iib&tance,  hs^s  dr^wn  my  thoughts  to  a  s^l]>ject  which  has  o^en 
Bbg^ed  my^ttentipn^  from  havipg  been  repeatedly  called  op  to 
determine  the  nature  of  substances  foi;nd  in  the  alimentary  cai^^l 
pf  persons  who  have  died  under  suspicious  circumstances. 
.  XQUf  r/Bi^r^s  on  the  application  pf  tl^  ubu^  Ji9m4  t^^s  ^vp 
jpjj^^emf^y  jus,tj,  a^4,  in  my  opiiiion^  |eaye  ^.ot^ing  further  tp  hp 
diesired  on  the  subject ;  but  I  have  long  been  aware  of  th^e  err9r 
ae^p  9p^ix^9n  ent^ftajfied  by  ajuthors  pf  reputatio^^  jr^specting 
jyb<BjUij|ti|jfcy  of  ^tempting  to  reduce  to  the  metallic  9ta^,  ppr^gi^ 
^^hite.^rsenic  considerj^bly  less  jth^^n  a  grain,  JSyep  by  Jti|^ 
£(|B^pii  prace^«i$,  I  have  often  succeeded  in  i^edupii^  to  a  pei- 
feiff;  jipteJji^c  film  ^l^ch  less  than  half  a  grain  pf  the  arsenipu^ 
f|c^  j  although  it  ^a,s  the  opinion  of  the  c.elebratpd  B/^c);,  thsi|: 
pDje  gc;%in,  f^  of  Dr.  Bpstgck  jthat  three-qijartp?'^  of  j^  grainjj.ajcjB 
,m^  8xnailp9jt  qi^an titles  irom  which  we  can  hppe  distinct  re^iji)^ 
by  mis  process,  i  ip^y  her^n^otice  the  importance  of  jittemR|- 
^  ti^e  re^i^c^io^x  in  oH  ca§es  of  suspected  poison ;  fo^  it  h^ 
J^^j^  tinges  li^-ppened,  tl^at  {  have  been  able  \6  show  jl^e.pjc^- 

SPflffie,o^  ^epic  in  cases  where  it  has  bjeen  sijipposed  ab^eJPj^ 
l^iu^  jtbp  wj^ite  ppwder  gave  no  alliaceous  smeJi  ^hen  thjcoj^m 
$9^^'MVf  &¥^*  **%  method  of  operating  should  be  p-bandpne^: 
(fi9A^^  the  c^rbonip  acid  and  sulphureous  v^popr  frpi^c^  thej^q^ 
Jl^ms^  tile  iecuji^r  pd,o^  of  tjip  ar3enipj,w4  Wucji  pflfl^ 
jpowdifer  is  pronably  raised  in  vapour  without  reduptipn,  ^d  con? 
4eji)fiptl^  wit^o#  giyipg  9ftt  the  allia^cepus  §j^ 

iJ2' 


iS4  Bt.'H'Mlm  the  Detetiion  rfA^seOSL  {1^. 

^  IPU^  mtOAe  fetM  deltff  of  prepsring  a  o6BUd  tube  iiidiieedf;^ 
Nritts'ftgd  tb  (tttemj^t the  redfteliion ina tbtn glass  tiibe^^wjt)^|l|(ie 
AkllaNlflnf/or.lvith  tlie  blowpipe ;  and  the  facility  <ihn»iobtaiQ«4 
^tfWflie  redtu^tion  tnueh  les^  irktome.  Bet  your  btuppyifWfgT 
ge$tion  of  the  spirit-lamp  has  rendered  the  process.  ^tilfjOiort 
c^aay-^ Yen  elegant ;  and  nts  enabled  me  to  produce  wie<)Qivc|cal 
ttiettdlization  of  arsenic  firom  portions  of  the  white  poewder,^ 
more  Minute  than  what  has  been  mentioned— a  oircumstaiee  of 
no  small  moment^  as  it  affords  the  most  unexceptionable  test  of 
what  tdafy  ^affect  (he  Hfe  of  a  human  bein^. 

The  following  simple  apparatus  is  all  that  is  requisite ;  and 
after  many  trials,  I  give  tne  process  about  to  be  described  the 
preference. 

Take  a  thin  glass  tube  ,2^  inches  l9ng:y  and  about  0*4  inch 
wide,  closed  at  one  end,  ^fth  a  slightly  dilated  mouth ;  like  the 
commonest  tubes  of  the  blowpipe  apparatus.  A  piece  of  cop* 
per  wire^  loosely  twisted  round  its  upper  end,  serves  to  attach  it 
to  any  convenient  support,  at  aCn  angle  of  about  30^  or  40° ;  while 
the  flame  of  a  spirit-lamp  is  applied  to  the  closed  end  of  the  tube 
conloiiang  the  mixture  to  be  reduced.  , 

.  leinplpy.  either  the  black  flux,  or  a  little  subcarbonate  of  soda 
X)r  potasb  mixed  with  charcoal  powder..  Hither  of  these  should 
be  at  least  ea^al  to  thrice  the  weight  of  the  substance  jtoyt 
ascertained)  put  a  small  excess  of  them  is  safer  than  the  oi)j>ci- 
«ite  extreme.  Where  the  quantity  is  not  very  minute,' it 'Sb 
uuneoessary  to  grind  the  whole  ingredients  togetlier,  but  ititxi^k 
them  on  a  piece  of  glass,  or  of  writing  paper,  with  the  poin't'of^S 
knife,  before  they  are  introduced  into  toe  tube,  will  be  sufficieifi. 
The  tube  shouldf  be  dry  and  clean ;  and  its  orifice  may  tie 
slightly  stopped  with  paper.  Where  the  quantities  are  yfe'^ 
minute,  I  visually  grind  tnem  in  an  agate  mortar ;  but  as  eYe 
mich  manual  operation,  however  simple,  is  embarrassiii^  to  ^titofi^ 
liHle  habituated  to  experiment,  I  consider  it  very  useful  iq^  dtt- 
plify  the  whole  process  by  omitting  this  operation^  and'  substi^M- 
mg  an  addition  of  charcoal  powder,  .aft^r  the  mixture  is  ititrb- 
'duced  into  the  tube»  The  flame  of  a  spirit-lamp  will  speedily 
raise  the  closed  end  of  die  tube  to  a  dull  rec^  heat;  and  in  1ms 
thaiv  two  minutes,  a  shining  metallic  crust  will  invest  thi^  iipper 
side  of  tlie  incUned  tube,  about  half  an  inch  from  the  flame. 
When  the  tube  is  cold,  I  shake  out  the  loose  materials'  ^^rom 
the  bottom,  and  then  scmpe  ofl*  the  metallic  crust  from  its  sides 
with  a  knife.  This  saves  the  tube  for  i^urther  use,  a  matter  of 
some  consequence  in  the  countiy.  By  this  process  I  have 
reduced  less  than  one-eighth,  apd  even  than  one-tenth  of  a  grain 
of  arsenious  acid,  or,  ais  itts  sometimes  called,  the  white  oxide, 
to  the  metallic  state.  The  metallic  crust  afibrded  by  one-tenth 
of  a  grain,  was  perflebtly  distinct  to  the  liaLed  eye,  and  very  con- 
spicuous when  a  lens- was  employed.  The  scrapings  of  the  tub^ 
iti  Ihid  dtese  gltot^ifted  atKbtigly,  mih' di^tuMh^imatefyHm^ 
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^Iteab^kifo  (rfl the  kmfe ;  and  iwkea  six  di0i3V€A(  pQi;tnQW  9f ^^i« 
§ikdimte  w^xe vroJBoied ona  pokefi  bfit^ed  to  a.duU  rfid^  ^e^di 
j^v^>W'di«tmctiy  visible  ivbite  smoke,  aad  decided  aUis^pu^ 
tjUmifil'tilhougk  each  portkux  could  only  have  wnt^in^^  <^W¥I( 
ii?M''i(lf  agtmnof  the  metal.  •  i    .      .<    ,;  .\* 

•';!  nMy  >iidd^  tbat  if  ajckan  knifebeheld  m  the  fumes^  9.poi^l94 
jM^^Wmkepowder  will  be  cocdonsed on  tbeblade,.  cyan frq^^)f 
JIAC^'^mautB  portions  of  araenic  whioh  I  have  tbi|(»  volatili^f)  u 
''^^  '•  "    '•  I  am,  dear  Sir,  very,  trulv  your«^      ,      p^/ .  u 

.  -ilHOMAS  ^rEWAUT  TRAIU^:  •. 

^''^^  '  >  i 

^l".,.!  ''    .'  A'&TICLE  XVI.  /.".!./ 

;..,  .Of);  the  Zxpaimon  of  Gases.  "By  Mr.  Matthew  Biggs,    ' 
XI ..  .  XTo  the  Editor  of  tlie  Annals  ofPhihsophu.)      ''  '    ' 

DEAR  SIR,  jr„rt.  18^  1814. 

ilGENTLEATAN  si^tiig  himscflf  X.  has,  in  the  PhilcaOj)hical 
*^  Vj[zine  for  December,  given  some  algebraic  formulae  for  cal- 


Isiioagh  to  insert  for  m^  ih  the  Annnls  of  FhiloBophy  for  Deceih- 
hf  r^  aad  the  ina<5curacy  of  some  which  I  proposed  to  substitute 
Ijirttiem.  It  is  so  evident  that  he  is  wrong,  that  Ihad  not 
.^t^nded  to  take  any  notice  of  what  he  says,  but  having  been 
Hpjiq  that  some  answer  ought  to  be  made,  I  may  just  observe,  that 
auy  person  who  will  take  the  trouble  of  working  the  same  sum 
l^jr  Bis  method,  at  one  operation  and  at  several,  may  Satisfy  him- 

iielf  tHat  uo  dependance  whatever  is  to  be  placed  upon  it;  tho^, 
et^lw'volumes  of  gas  at  32°  be  raised  to  212^, 

100(480  +  180)         ,^- - 

y..  ^^^  ■     .  .  ^^ — ~ =  137-5, 

jtjiis is  correct  accordingto  Gfay-Lussac  and  others. 
'  'Kow  let  100  volumes  of  gas  at  32°  be  raised  to  212^  by  foar 
.seipW  additions  of  46% 

^,1.;,    .....        **^  ^*^  "•  ^ii  =t  109-376,  ' 


I.     '^  •  > 


4tiO 
109-375  (480  +  45) 


>^-«i«iA**«* 


480  -  "9-6289, 

l.W-8441  (480  +  45) 


/     .  >  •     '  <  t . 


/  (    / 


/  ^i—»i#»#i  1 1  II I  ..^iiti^i 
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• 

<9«nids.-of  S^.iQJWDfkeg.  xaof*  t})au  ib« -tratb,  -,  ami  if.tbe  el«vaticin 


•'.iu.  ,.^:.  480 
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^i^p^ixxre  be  Supposed  t'6  take  ^lace  by  addittofi»  of  rfte|** 
degrees,  iti^  dfear  that  the  fetror  mast  be  immense.  ^  '  " 
The  gentleman  is  pleased  to  observe  at  the  close  of  his  pkj^f^ 
ffi'at  he  has  shown  the  faikre  of  toy  attempt  to  correct  thfe  r<ile« 
which  have  been  given  for  making  the  aoove  calculation^  smd 
flrdt  the  one  which  I  have  proposed  is  not  perfectly  accttrtite. 
Hcn^  he  has  proved  this,  I  am  at  a  loss  to  discover ;  bnt^  I  ifbfiA 
gine  tliat  ttrhefheif  my  results  are  accurate  or  not,  his  #iH  fbfia 
no  standard  by  which  to  Judge  of  them. 

iaffl,  Sir,  yours  respectfully, 

Matthew  Biggs. 


Article  XVIL 

Account  qfa  new  Mineral  Substance.    By  M,  Levy,  Esq.  MA, 

in  the  University  of  Paris. 


I   >  •   '  ' 


>  (To  tlM  Editor  of  the  Amiah  of  Philosopky.) 

DBAR  SIR,  Jam.  90,  I9ii. 

At  the  suggestion  of  Mr.  Heuland,  I  propose  to  give  the  name 
of  Bucklandite  (in  honour  of  the  celebrated  Pro^dssor  of  Oxford), 
to  a  mineral  substslnce,  the  erystaHoffraphical  characters  of 
whieh  I  find  to  differ  from  any  hitherto  described. 

I  have  observed  this  new  mineral  upon  a  specimen  belongiag 
to  Mr.  Turner's  coUeotioB ;  it  was  placed  with  the  pyroxenes^  to 
which  substance  it  has  a  great  resemblance  of  form  and  external 


3?ig.I. 
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ebaracters*  It  occtn^  in  small  erystah  represented  by  figs.  2 
and  3 ;  their  colotir  is  brown,  nearly  blaok,  and  they  are  opaque. 
They  easily  scittlch  <^aiBS|  afid  appear  to  me  to  be  much  Ksrder 
than  pyroxene.  I  could  not  find  any  cleavage  parallel  to  the 
•ttlrtm^}  jyfcmes  of  th%  cryst^ls^  Qorm*^ftfiyti|jitr(urection;'  'Hbe 


in^         iUk.  lii^M  a  new  khefdi  Bubst^$*  IH 

it|^^#  g^iljjr  and  ^Xt^fm  I  tkm<ii  g^re  iti^<$ilf  BpAiUllg  ihe 
ilpedineh,  bceeose  &  Sufficient  quantity  p(  the  snbiit^c^  cdtdA 
prt  bff  detached  fw  tfeft  ^urbose  of  eXjperimfint.  * 

IWnqdt  figs.  ^  and  3»  it  la  ODvicms  that  the  "forms  of  the  crystid^ 
leWeh  tbey  represent  may  her  derired  from  an  oblique  i4idtiibi4 
tetetti,  and  that  by  assntning  the  faces  \  haire  ttiark^d  m  as  tb4| 
mte1«i  {>laties  of  tne  nrimitive,  and  that  Marked  P  as  tne  has^ 
all  the  others  will  be  tne  result  of  simple  laws  of  decreddeiita.  An 
oblique  rhombic  prism  may,  therefore^  be  ftsstinled  as  th^  {}nmi<r 
tive  form  of  this  subatance;  but  to  the  same  class  of  prisms 
belongs  ilso  &e  primitive  form  of^  pyroxene ;  it  ^eniaihi!,  there- 
fore, tb  examine  whether  thdi^e  two  primitive  fbrriife  are  eonqadted 
by  any  simple  mode  of  derivation ;  and  first,  in  order  to  »ve 
greater  weignt  td  iHe  result  of  thii$  investigslt!dn.  it  is  aec^ssa^  to 
mention  thatalthofi^hmoftt  6f  the  crystals  hUVe  their f]|(^6Sd45Va*ra 
With  a  greyish  earthy  substaiice.  which  render  thefn  unfit  t6  %k 
measured  by  the  reflecting  ^dniotneter^  it  is,  however;  possible 
to  measure  some  of  the  incidences  by  that  means,  by  rubbu^g  off 
previously  the  earthy  matter  wbieh  OQvext  the  planes. 

If  the  crystal  represented  by  fig.  2,  is  derived  from  the  primi- 
tive of  pyroxene,  the  faces  narked  p  aqd  h^  miust  be  either  the 
results  of  decrements  upbh  the  angleiS  A  and  o  of  the  primitive, 
or  the  one  bein^  the  result  of  such  a  decrement,  IlieMOther  must 
ha  the  hUM^-^i  tte  pteiitive,  or  tii«  ftMtewbiebi^eplacei  ih«  «dg^ 
A,«adid  thereaodtiof  ».decsramaiil  by  one  row  DiotiliHll  iidlge. 
flfolf  IkAi  a^  bo  thtr  law  of  ddtroiMnta,  whidh  Woirld  jlfiMtil^  «pon 
tba  angle  a  of  fii0  prifmtire  ^f  pytdixeiit  4  fM^  cdtrMiMlidiM!  to 
imeof  the  two  faces^  and  &^  fl^-Syand  iiS  th^kiw  whidk >w£ild 
prodnoe  the  other  upon  the  ang&  o,  let  A  be  the  lateral  edge  of 
therprimitive  of  pyroxene  1,  being  the  oblique  diagonal  c^^tke 
base.  Let  a  repre^nt  the  angle  of  the  base  df  the  primitive  of 
l^yroxe!^  y^th  the  edge  A,  afid  let  ^  equal  the  angle  of  ibe  tW6 
laeesj^  and  AS  %  3  ;  that  is  t6  say,  equal  td  (a%  d*^.  Then  ttfe 
Motrmg  fc^nitiiila  will  easily  be  found : 

.  Tfog. {a%  0-)  =  tang. /5  ^      ^f-^^^^^      . 

Now,  if  in  this  formula  the  numerical  ralues  of  A,  rt,  /9,  tAtib-^ 
spending  to  the  particular  case  vve  are  considering,  ai-fe  littbsti- 
ttit^d,  it  will  be  found  that  no  liimple  values  o^ii  and  it?  6ah 
satisfy  the  equation,  nor  could  any  dimple  value  be  obtained  fiyr 
the  §m  if  the  other  was  supposed  to  be  equal  to  nothing,  tx 
ififitiity ;  that  is  to  say,  if  one  of  the  faces  jp  or  h\  fig.  2,  was 
sapposed  t^  be  parallel  to  the  edge  A  of  the  primitive  of  pyrox- 
ene, or  to  the  base  of  the  same  fbrm.  It  appears,  therefore,  that 
iMa  sntetlniee  does  not  bebng  to  pyroxene ;  the  only  other  HCii- 
Walto  whteh  it  beam  some  analogy  is  amphibe>le,  btit  thiit  list 
-WwAiriee  eleaftes  always  very  easiTy  puraUelto  Ae  lateraTpIcm^ 
*<if  the  primitive,  ^d  besides  it  might  be  pi-oved  that  their  fbrms 
**  faideiili^iible^itt  the  same  wfty  asit  has  been  done  for  pyrox<^»e. 


1^  .    Correetkn$  in  SUglU  A$cemiamof  '  [Fitti 

Tvitli  ttios^  Mr.  W«>Phillips  was  so  kiacl.tsto  take  iipea  ftomail 
crystal  I  gare  him  of  ihift  BUbsta&oe,  I  am  led  to  take  far  the  prir  * 
mi^ve  fonn,  an  oblique  rhombic  prism  in  which  tke  two  Ittteral 
plddes  ^re  inolined  to  each  other  at  aa  apgle  of  70^  40  y  theirafle 
upon  either  of  the  lateral  planes  at  an  angle  of  103°  66^,  and  in 
which  the  ratio  of  one  side  of  the  base  to  the  lateral  edge  if 
nearly  100  to  97. 
Hie  other  incidences  are, 

!  (m,AO  «r  126°. 20)  (p,  e^  =  121°  30'  (p,  6^)  «=  95M0'    '  ' 
(p,  A>)  =  114°  56)  (p,  ah  =  99°  4r  (i»,  6^)  =  160°  34' »  * 

These  crystals  are  accompanied  by  large  green  opaque  crystals 
of  scapolite,  lamellary  black  hornblend,  and  flesh-coloured  lami- 
nary  carbonate  of  lime.    The  specimen  comes  from  the  min^  - 
Neskiel,  near  ArendaJ,  in  Norway. 
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Correctiofis  in  Right  Ascension  of  37  Stars  of  the  Greenwich 
Catalogue f  together  with  an  Inquiry  how  far  it  would  he  advi- 
mJph4md  the  JtknlyCorrecHom  in  n.A,  and  North  BtdtmUuH' 
0iM4^:tAe  46  Zero  Stars  should  be  computed  Annually  at  the 
Pubbc  Eaptnce^    By  James  South,  FRS . 

(Concluded  from  p.  45.) 

Having  in  the  former  part  of  this  paper  asserted,  that  the 
corrections  in  right  ascension  of  the  pnncipal  fixed  stars^  can* 
jiot  be  obtained  piece-meal  without  considerable  trouble,  and 
occasional  error,  we  will  nowsee  how  far  the  procuring  correc- 
tions in  polar  distance,  is  subject  to  similar  inconveniences ;  in 
dbihg;  itns,  we  will  accompany  the  practical  asti'onomer,  Abt 
into  uie  observatory,  secondly  into  the  computing  rooiki,       •'    • 

The  instrument  commonly  employed  for  determining  polar 
difita^oes,  is  a. telescope  attached  firmly  to, a  graduated  jcirqle, 
23^  pyjneans  of  micrometer  microscopes  placed  opposite  vafl'ous 
parts  of  its  divided  limb,  the  errors  of  eccentricity,  division,  and 
paiftial  expansion,  are  either,  de&troyed,  or  repder^iBJ^|K>8t  insen- 
sible. The  observatioas  are  gQOwJJiy  coQ4ue<4d  hv  ^^  meri- 
dian, and  are  extremely,  simple,  oonsi&ting  paly  ii^.  the  accurate 
bis^Ctjon  of  the  s^tar,  by  the, horizontal  wire,  situate  in  the  focus 
oTthe  object  glass ;  this  done,  the  different  mieroscop^'ttretiead 
off,'  atrd  the  mean  gives  the  observed  polar  dislance  4^  the 

To  thisj^  however^  corrections  must  be  applied ;  generally  for 


reftaiskioD^siutd  abcays  foe  abemttioii,  luoar  imfaifeioi^  sahr  iW^** 
ttoby  '«i4  variBtiony  erer  the  index  error  of  tlie  intfiniVDeut  <Afi  be 
found^'b^mbiDgle  zeh>'  star ;  and  m  proportion  as  mauy^  |or  lew 
of  thcM  dBEts  aire  ob6eryed>  will  the  inae:ic  error  be  i!?4)i  o^  J0 
deleriiiiiied  y  and  the  importance  of  its  bein^  accurately  a^c^r'* 
tained  cannof »  perhaps,  b6  rendei'ed  more  evident  than  Dy  stilts. 

I  ingy  that  index  error  is  to  observations  with  tjiecirdei  ^faia|'the 
clock's  error  is,  to  observations  with  the  transit  instnimeAt.  /But, 

,  lest  I  should  be  suspected  of  exaggeratiof  the  diflieultie#  of  pro- 
curings  either  the  corrections  in  right  ascension,  or  those  of 

I  polar  distance^  I  will  here  present  the  reader  with  a  qpedmen  of 
each. 

I  ^    Greenwich  Observations  for  1821,  Nov.  27. 

I  uLytm.  * 

Observed  right  ascension 18^  30'  46•33'^     . , 

I  Observed  polar  distance 61*^  21'  33-9'' 

Barometer. 29*54  inches. 

f  Thermometer.  •  »•  •  • ••••••«  46^ 

Correction  for  Right  Ascension. 

Equation  for  aberration,  precession,  and  solar  inequality  of 

precession.    '  •         -.^  >•    . . 

•     ,    -  -  I 

Bjr^Mtokelyn«8^s  Tablef  17,  oolamn  4»  Lyr»,  Nov.26«i4«0^'' 

Dec.   Gs+(h36 


Therefore  diff.  for  10  days =  -0-08 

AnddifRforl  diy =-0-008 

Tl^e  Muation,  therefore,  for  Nov.  27  will  be  +  0-38"-  Q-OOS" 
*>  0:372".  .  '  .      ,  , 

Eqmtimfofr  Ntrl«if  «>». 

%  leffurence  to  the  Nautical  Almanac,  and  by  tbe  help  of  it, 
little  caloidation,*  the  place  of  the  moon's  node  on  Npy.^,  ifi 
1*  29*35'. ,       ,;rr 

.' %  M^elyqe^  Table  \B,  column  «Xyj^  10'  20^=  :^f^ 
U     0  =+;(^^ 

*  Therefore  diff.  for  10  degrees ....  «  -^0^11^'       ^     j 

•'    "^And  *ff;  for  ^  mimites  .... ... .  '**'-*^H>Oft 

Now  —  0*U<<'— 0006'^  ttt  *-. CMM^;      «      fi  /       /;»! 

.  :£qttf^iQQ|  therefore,  for  lO-  9^  3^'  '^  ^f .  0-41"^^  OfjOS(^1t% 
rection  required.  -Ktg 


r 


'   MeanltAofaLyred  Jan.  1821  ...4,.  =  IS^  $&  ^^2'92f 
Correction  for  Nov.  27 ....»  +  0*68 

Apj^sLtent  rigtit  ascension =  l$7S0o|^^ 

Observed  right  ascension i .  =  18    30    4i 


w^ 


Clock's trtot .  i.ii.k.i i . . .  =  -  7-27 

Correction  for  North  Pohr  Dktdnce. 
Equation  for  re  Auction. 

(jreenwich  observ.  1812,  p.  251 ,  log.  mean  refraction.  =  1*1126} 

1811,  p.  VI.  +  log.  of  bar.  29-54> 
and  therm. 4ff*  = ,  000347 

Log.  of  true  refraction  s    .••••• 1*11608 

True  refraction  =  13*06''. 

Equation  for  Aberration^ 

Sun's  loRffitiuk  by  Nautical-  Almanac  for  Novt  27  ttk  8*     4^  58' 
Gr.  obs.  1813,  p.  260,  column  «  Lyrec  to  be  add^d  6 

Sun's  long,  at  the  time  of  the  transit  of  «  Lyr9.  as  8      6      4 
Annual  number  for  aberration  obs.  18l2,  p.  251  =6      5    26 

Diff.  taken  so  that  it  may  be  less  than  6  signs  •  •  s  1    29    38 

Log.  cosine * . . .  =  9*10131 

Gf.  obs.  1812,  p.  251  +  log.  mte<  of  aberraticte.  tis  1-3333   • 


i  I 


Log.  of  aberration  .  • • .  •  •  •  =  0*9560 

Aberration  s?  —  9*64'^.  The  sim  is  neccativef  t>ecause  the 
difference  between  the  sun  s  longitude  and  the  annual  number  for 
Bberration  is  less  than  3  signs.  This  i^ign  is  to  be  apf4i4^  to 
reduce  the  mean  N.  P.  D.  to  the  apparent. 

Equation  for  Luff(&  Nutation. 

Eigh^  ascension  of  a  Lyns  in  space .  •  4  •  •  4  • .  •  •  »  ,  9*     7?  44' 
V^ngitude  of  the  moon's  node  ..»•..».  ^  .••••  .=&  iO    39   .3fi- 

Kight  ascension  —  long,  moon's  node.  ....•.  =  10   .  8  »   -&. 

Kight  ascension  4-  long,  moon's  node    =    8       7     19 

OreenW.  obs.  r8-&4'''sjS.<AR  -  long.  >•  node)  «  -^  6*56'^ 
1812,  p.  240.11-20  sin.  (AR  4-  long.  >»node)  =  -  1*10 


.'  \ 


Lunar  nutation  =  ^  7*66^^    This  sign  is  tO  be -applied  to 
reduce  the  apparent  to  the  mean  N.  P.  D. 

Equation  for  Solar  Nutation.  .  .^  .' 

Qf4  obtf.  1813,  p.  260,  oel.  ^Lyre  equation  for  Nov,  26»  ^^O^aS^^ 

l>eG4   §i±  «^0*»^ 


Hencediff.forlOdays...^...*  =  +015'^' 
Anddiff.  for  1  day i . .^  =  -f  0-016     ' 

The:  equation,  therefore,  for  Nor.  27  =  —  0*236"*    The  sigat 
is  to  ir^oace  mean  to  apparent  N.  P.  D. 

Equation  for  Variation,  .  '      ' 

Gr.  obs.  1813,  p.  260,  equation  for  Nov.  26 =  +  2-71^ 

Dec.    6. =  +  2-78  « 


// 


Hence  diff.  for  10  days .  • . . .  i  • .  =s  +  0-07 
And  diff.  for  1  day «       0-007 

The  eqtMitionj  therefore,  for  Nov.  27  a  +  2-717^'.    thiB  sign 
i9 1&  redooe'lbe  observed  N*  P.  I>.  to  the  laean. 

'  flence  tlie  correction  for  N.  P*  D.  is    +  13.05"  +  ^^^^ 
-  7-66"  +  0*236"  +  2-717^^  =  +  17-382".  '       '  ' 

Observed  N.  P.  D =r  6P  2r   33-9" 

CorrecJtion r^,. !»;««»  -+-17^82 

Apparent  N.P.D. =  61     21     51-282 

Mean  N.  P.  D.  Jam  1  •• ...  a:*  61    22    37-2 


r   •  ti' 


Index  error  • =  —  45-918 

On  bispecting  these  calcalations,  remembering  that  they  dl<)Mt 
refer  t(y  observations  of  a  single  star  on  a  particular  day^  txA\ 
lUMcare  that  similar  are  needed  for  every  zero  star,  ks  often  as  it  is 
observed^  fefw  I  apprehend  will  be  found  to  dispute  tbe  -poiart^ 
tiiat  corrections  in  right  ascension,  and  north  polar  dislanefy 
(Miot  be  procured  at  the  time  of  wanting  them,  without  ff eqneiit 
^i^^  and  disgusting  labour. 

^  "Phji^dd  We  now  to  investigate  the  nature,  and  extetit  of  %h4 
advantages,  which  would  reHuit,  \^er^  we  but  supplied  anntttit^ 
with  a  publication  containing  the  daily  cortectiond  of  the  46  l^to 
slafB.  These  would  be  comprised,  in  the  equality  upon  WhicliL 
it  Wonld  place  the  British,  with  the  fotcigh  Observ^-^ii  tt# 
irt^ceinents  which  it  would  hold  out,  to  the  litUdy  df  jptAbtittt 
a^ondtny — ^in  the  comparative  eufee  with  t^^hich  ft  wdiiki'eilaU^ 
Mftfonomers  employed  on  scientific  missions,  to  obtain  a^otlrilt^ 
astronomical  dbserV*tlon*-^iti  the  facilities  which  It  Would  ftffdt^ 
us  in  the  examination  of  published  observations -^In  the  stlp^l^ 
accuracy  with  which  our  most  important  observatioos  would  be 
ndieed;' AfMl'  lastly,  m  the  immense  labour  wfat«h'  woliM  l^e 
taved.    We  will  considdi  theifl  in  order. 

\>  As  to  the  equality  to  which  it  would  raise  the  Briti^  with  iba 
foreign  observer.-^On  the  continent  by  the  industry  of  a  Danish 
^fctiomefjj'and  Ky  ther  a»d  0(f  thcr  Danish  ^bikrjtmentithe  fcpfWlJ 
wiil'^laceB  of  th6<46  zero  stars  for  every  tenw  day  of  the  year,  have 
been  pubKshed  aanmHy  some  time  past ;  bilt  as  Hm  maim  pki^s 


Vd  Corrections  in  HigJu  Ascension  of  [jFS^i^ 

qqi^ployed  at  pur  Roival  Observatocy,  are  not  fb^ein  tised^;  i^d 
fi  the  correctiona  themselves  do  tiot  exactli/  accord,  withMlt^ifM^ 
«)[)tfuned  fro  pa  Maskelyne's,  or  Pond's  tnbles,  the  work'lb  tr«% 
r^odered  comparatively  of  little  vailtie ;  added  to  thisr^s'dV'itiiat' 
p^ver  found  its  way  into  this  country,  tilt  many  mon(hVltf  3ti^ 
yeach^ve  elapsed.  When,  however,  it  has  arrived,  I  beUeVe  lb' 
hi^Jl)eeT^  employed  by  some,  on  the  principle  thataqy  assi^tii^ 
^^.IjiMBtCert nan  none.  But  let  it  come  as  it  rtiay,  soorffe^^Ml 
laler^  iiill  accords  with  the  geiteral  scientific  spirit  of  the  BrSiii^ 
government,  to  allow  its  astronomers  to  feel  indebted  for  aby 
standard  tables,  to  the  labour  of/dn\ J oreigii  individualy  or  tO'the 
generosity  of  any  nation  upon  earth,  "  **'' 

"As  to  the  inducemiBnts  which  it  wbuld  hold  out  to  the  study 
of  practical  astronomy ; — ^that  practical  astronomy  laboarsitad^ 
wrie.disadvantagesji  than  any  other  pursuit,  few  I  believe  iHH 
deny;  the  expence  of  procuring  instruments,  the  trouble  in 
usipg  them,  the  uncertainty  through  capricious  Weather,  of  beferg 
able  to  use  them  when  we  wish  ;  the  time  (namely  this  ni^t) 
^ixen  alone  they  can  be  employed  to  the.greatest  advantage ;  ibM 
isacrifices  of  the  atnusements,  either  or  fancy,  or  of  fkishidfa^ 
which  a  close  attention  to  their  use  naturally  entails  iipoti  ti**: 
ih^  recollection,  that  while  the  labourers  in  bther  departmetiti 
of  science  are  frequently  rewarded  by  some  brilliaiit  disCOveW) 
we  '^  cast  our  bread  upon  the  waters,  expectilig  not  to  see'Jt  ffit 
inany  days,'*  are  powerful  preventives  to  the  general  cultivsttion 
pf  praictical  astronomy ;  but  when  in  addition  to  these,  itl&feiif 
^at  the  pleasures  oi  observing  are  only, preparatory 't:d  the 
ijabburs  oi  computing;  known  that  more  observations  can  b6 
j^rocured  in  one  ^ight,  than  can  be  reduced  during  the  succeed* 
Wg  day.;  remembered  that  unreduced  observations  are  of  no  use;* 
tnen  1  say  it  is  astonishing,  not  that  we  have  bo  few,  but  that  w6. 
^ve  any  private  observei*s  at  all ;  and  well  do  I  know,  that  tatLiij 

Sood  instrupaents  are  now  lying  idle,  which  if  the  auitiBavy 
Quded  to  were  afforded,  would  be  immediately  employed.  But, 
p<arh^ps,  spme  will  say,  private  observers  are  unworthy  of  consi- 
q^tion.f  If  any  such  there  be,  I  would  remind  them,  tbid^a 
private  pbserver  at  Wanstead,  discovered  the  aberration  of  light; 
aad  but  for  the  labours  of  a  private  observer  at  Westbury,  ttie 
GD^enwich  mural  quadmnt  would  probably,  at  the  present 
mpm^ati  be  distributing  its  inaccuracies  to  the  astronomers  pf 
^ropej  and  the  wprld.  . 

».  *  '^mjifuvjrf  have  qocurred  in  which  such  a  mass  of  unreduced  observalioiis  has  aosn-  • 
mulatea,  that  the  obsftver  ha^  been  induced  to  abandon  further  obsenratiDnsi  ktiAiPitt 
diat  he  hiA  by  Jikn  alnady,  nwM  liian  he  cxmld  expect  to  reduce  Qnang  hia  life],  fjSi 
anarv^ent  accawon^-  a  distinviished  asttonoaier  was,  under  such  a  feelini^  im^^dled  $o 
jMft  144^  his  jnslpiment.  Tm»  has  practical  astronomy  lost  one  of  its  most  indua- 
Irtous  cultivators  In  the  retirement  of  Mr.  Groombridge.  It  will,  howev^,  ba'tone 
sstkfiicUon  io  know,  that  fab  observations,  ftom  90,000  to  30,000  inambBC,  fmMjtke 
^munt'^itm  W»g  ndpe»d  at  the  paitfc  expma  I 
^  That  CKmnnicat  think  diJfirtiUl^^iifMow  from  the  preoedingnoli. 
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;  ^t^  1J^  QQmparative  ease  with  which  it  would  etiftbleastrb- 
hi^vifff^  <^mp|[pYed  on  scientific  missions^  tb  obtain  atfetirafte 
a^t|conQin]fp$^l!pbservations  ;«^greatly  to  the  credit  6f  theBriiidl 

S^jiernoientKitlms  of  late  years  transmitted  to*  distant  p^fUi'6( 
le  ^QW,  several  distinguished  men,  for  various  scientific  pti^ 
poses;  ibe^  period  which  from  some  cause  or  other,  they  c^ 
i^ain.  ^t  the  same  station  being  generally  sh6^,  any  iUtiit 
vhicb  would  enable  them  to  multiply  observadon^i  or  to  cburm 
Vourofpy  on.  those  made,  would  prove  highly  valuable.  Athom4, 
sorrouaaed  by  all  the  paraphernalia  for  reducing  observation^, 
Wjiliave  shown  that  the  drudgery  is  hardly  tolerable  j  how  mucli 
more  severely  then  must  it  be  felt  by  the  travellitig  astrbnomer, 
whose  situation  denies  him  these  advanta<xes :  hift  observ^tidiHi 
Vip  purely  differential,  having  the  Greenwich  stars  as  points  of 
departure  :  grant  him,  therefore,  the  daily  corrections  of  them; 
vA  bis  labours,  instead  of  being  protracted,  Would  termiilat^^ 
alioostas  soon,  as  the  observations  are  completed «  ^   .'  ^' 

As  to  the  facilities  which  it  would  afford  to  the  exaihinatidiii 
0^  published  observat^ions ; — on  this  head  I  would  dilate  a  littl'^l 
auq  much  as  I  respect  the  Greenwich  observations,  I  woutd  wtdi 
becoming  Reference  suggest,  jthat  some  alterations  be  ni^e  111 
Af  pritLted  copies;  whereby  the  invaluable  data  which  the^ 

Sfmfhf  t^ay  more  readily  be  converted  to  immediate  use.  TiSt 
e  .right  ascension  observations,  I  would  propose  the  ins6rti6n 
ota  column  immediately  after  that  which  contains  the  meali 
tK(Osit,,in  which  should  be  presented  the  clodk's  error  by  ^^li 
observed  zero,  star;  so  wouIq  the  position  of  the  instrument,  witfr 
lasard  tp  tfie  meridian,  be  instantly  seen,  although  superior 'aHA 
ifjferioi;  transits,  of  the  same  circumpolar  stars,  through  unpfO^ 
pitious  w^ather^  may  not  have  been  procured.  Were  dlso  thfe 
clp^^L^s  daily  rate  computed  from  consecutive  clock's  etrdrSfhf 
i^^  saoQfi  st^rs  in  lieu  pf  consecutive  transits  of  the  same  siatft, 
#C9fef|S^  aocurapy  would  be  the  result.  For  the  observatiohia 
,^i^5pol^r,  distan(^e,  two  additional  columns  would  be'  desirabler; 
Of^  appropriated  to  the  correction  for  barometer  and  thermom&- 
jtsTyrfihe  other  wherein  the  index  error,  as  found  by  each  stai, 
,ip)ight  be  ent^rjed  in  the  same  manner  as  was  hinted  at  for  thfe 
'^pek'^  error;  and  at  the  end  of  each  day's  work,  the  mem 
rWdex  error  should  be  ii>serted,  so  that  a  person,  wanting  the 
ipolior-^^stance  of  any  comet,  o^  planet,  might  easily  arrive  at^lt 
Dy  applying  to  its  observed  place  corrected  for  retractjon,  tl^ 
necessary  equation  for  index  error.  If  also  the  Apparent  diatit^ 
tf|of  the  planet,  as  observed  with  the  micrometer  were  sub- 
'H)QiB€d,4t^~wauld,  I  think,  be  an  improvement.  Observations 
^qs^oblisbed  wodd-,  witfe  the  assistanee  of  the  daily  ^orreciion*, 
Mvf^Ail^f  ex^mitied,  and  occasional  errors,  however  trivial, 
^»»uW,.4WjOmptIy  be  discovered ;  but  witbout  sucH,  ^n  arr&n^- 
•iiBii^  .«r«acb  an  aid,  the  labour  of  waxling  ihrougb  a^n^A  Of 
observations  of  zero  stars  tfifowe,  fe-^^eh*  riial^"far  iadfeviihiiiih 


.^p<ll44i4iik<if«iHkitfl^ii)g4t  I  bav&  4i^eU  u|mA  tii$8  suttk 
4f(W'f^  Ofiwa  (j^r^pe  e  fooltsk  oae)  I  entenain^  that  mu&i 
4ll9  4ifl9u«QoeB  $<^ween  Pk.  Briokley's  an^ :  Mr.  If^olid'a  c^ 
jogpHiPi  mt^^origiaate  mt  in  the  obserFations  tbemselyes^  h^p 
ihie  manpou^  ii^  wUioh  tl^ose  obs^rvatioDs  may  he  reduced;  . , 
..«^^  td  )^i&  Bupierior  accuracy  with  M^hich  omr  most  isijporti 
«b9^Talioi^9WOald be  reduced  ^— eorrections  compqtedat  tiiQti 
fan^^lM)^  be  liable  to  error ;  but  if  taken  (Vom  table^^. the,  feti^di 
Ta#¥  of  wiuch  is  weU  established^  this  source  of  mischief  must ' 

aiBcliiiMf 

f  Iffistly,  $ui  t0  the  labiMir  which  die  published  correct! 
voiiM  vi^ve  ;'r--thi9|  pei4iapS|  it  would  be  difficult  precisely 
tllpcii^tiiiiu  la  a  foraser  part  of  this  paper^  it  has  been  said,  tb 
Ibree  siiniijtes  WQuId  be  required  for  obtaining  the  C0rrecti<ma» 
a  wigto  star,  in  lighl;  astsension  only ;  and  I  £ink  those  of  i^oi 
,M)ar  dfatanc^  i»apnot  be  procured  In  less  than  twelve;  so  ^ 
wfteen  minutes  will  be  spent  m  getting  both  corrections.  Nofr  || 
•4t.ia'«iwt  too  joiiich  to  say^  that  20  ^ero  stars  may  be  obs.erved  |l 
4lfnljf,  in  ^ood  obsef vipg  weather ;  and  supposipg  90  such  days  ^ 
Hfi  pacur  uv  Uie  year^  460  hours  will  be  consumed  in  obtaiikiog  \ 
iQonrections,  which  were  they  published  annually,  might  Mt  f 
apprQpriated  to  some  useful  purpose.  Tbis;  however^  would  be  \ 
the  labour  sai/ied  at  one  observatory  only,  say  at  Qreenwich ;  W  \ 
Ahi^re  are  other  observatories^  where  as  well  as  at  Greenwich,  t|^  P 
94y|^n<wea  would  be  felt;  some  dependent  upon  Government;  f 
#9Pie  bafoagiBfc  to  public  bodies  ;  and  otli^rs,  the  property  of  jl 
l^vate  individuals ;  that  we  may  form  something  like  an  esti-  i 
ii^at^y  of  the  aggregate  bene4t>  let  us '  enumerate  the  principal 
ones.  Connected  with  Governmenti  we  have  the  observatories 
at  the  Cape,  at  Kew,  at  Portsmouth^  ai^d  at  B^gshot.  Belong- 
ing to  public  bodies,  we  have  the  observatories  at  Madras*  at 
Dublin,  and  at  Oxford.  As  property  of  private  individuals,  th^ 
o)]«ervatories  of  CoU  Beaufov,  and  Sir.  Thomas  Ariahaay^^^.tllfs 
Bev,  Mr.  Catton,  and  Mr.  Cooper ;  of  jbhe  Kev.  Mr.  Evana^  and 
Mjjjor  K^ter ;  of  the  Rev.  Dr.  Pearson  and  Mr.  Sheepshanks. 
IlSr  therefore,  who  can  doubl  that  an  immensity  of  lajixou^  >v9uld 
•^be  9ayed  by  published  corrections  may  be  supposed  able  tp 
4Mi^t  atfap^t  ms  own  existence.  ^  , 

Now  as  to  the  expence  of  procuring  the  publication  in  q;^e^ 
4b|i.  At.  pKsent  the  apparent  places*  of  24  of  the  Gree^wi^^ 
il^i^  (€»  every  10th  day  of  the  year>  are  published  by  the  Board  of 
J^git,Kfde  9  so  that  the  corrections  for  only  20^t  ren^ain  t<>  be  puc- 
(sbased.  What  the  Commissioners  may  pay  for  those  of  the  2^j  I 
kfum  i|<4;  but  I  well  know  that  daily  corrections  in  right  asci^ 
mu  wA  north  polar  distance  of  Uie  46  stars  for  one  year  may  Be 

*  Tlm^MPVietioM  ve  pxcdMUt  to  ^ajfpweo^  plBoes,  m  they  enable  the  dbitt||r 
Jp  ^^''J^^  ^^f^  f^^^^  frpm  thel^tc^  dBtcoemination*. 
'  f  Tbe  two  8t«n  of  «  L3>rae,  an^  the  two  of  a  Capricoroi,  require  only  that  the  cot- 
~^      awe  fl>c  itir  rf  wA  Bhoidd  bt  rtwpiHrtfili 


bf.PMiiW»tN*eX  f^f  forty  j>glllKi|;r  ifcil  trtt  diMiv 

JJ^WS^mm  k¥f  ^WQ  fiip^raf^  QaiaipMter|^KWd;«i»MCi(|ii6Qti|r 

^  Qi^Mtg  ib^F^  v^bfit  ]¥pui4  b^  ^b^^^fito  ly^iah.  would  ^Miik 
lipiifivm  <^  BHblip44iQ&.;  h»ri^9  pis^ttjf  p«U  atMrtobeiLvbii; 
iQi])4  J>e  tl^  ^iff^f^m  o(  fxQ(^\xnng  it ;  it  only;  semfoim.to  Mi^ 
IfW .%  ^  fpip«f  l^re  eqii|ii^%Ie|it||p  the  letter  t-rtll«  Iftskp  eaq^ 
To  )dac^  the  BriUsh  pps^rver  on  «q  eqo^l  touting  .-with.  Ibe 

Slgn^l^  ^y^ftb  ^omethin%irr^  liQidMcp  iiicbf  idiiAls  to  .tfafi?slti4]r 

fkcoracy  of  those' they  make,  is  certainly  worth  so?iie^/utj^^H«te 
''^ir4  fa^il^t^  t9i  tihe  ^Ji^toji^jlliop  f^  JfMii^b»A  QbaeinFfttt9ii»,  is 
)fl^$$  yirof^  ^imthiHg;-rr^  ^atf^l  ^pimmpy  in.the  .wdndiiM  lif 
i^9§t  i^ipor^lt  Q\^^xY^\4f>n^i  h  wkqiimiwkabl}fwu^mfi^ 
lls^i^w^^  to  ^\fiA^  im^^nsity  of  labp^rvU  fi»^(<flate%.fiiMiiili 
fl^^n^-  Wb§fe  ffiay  be  tha  individual  v^Am  of  tnft  tdvautagM 

Bli,f9ii9)§r^t^4>  it  i<^  nepclji^^P  |;oJq^uxre;  biiAlakan^p/ik^^u;^ 
^4l^t^  n9<^.tp  1^,  itb^tit U  ^q)ii^aJleat  At  If^ttOv^m^iaiet  ym 
ium  which  need  be  spent  in  procuring  it 4  .  . .   !     <  .  *« 

.  ^,]Qlenp$L  Icao,  ^ipe  to  (J^  pqi^^uaioa,  <<  Xb?^  th^daify  etrtec- 
\m^^  jiH,rigJbf  flsffimiofi.  mi  north  p/9lar  4i*tams0  :Qf:ih$.46  0mm 
ftm^,  shfiiuld  l^spyhlkhdf  a^ualqf  at  the  public  e^pmfit^"' 

,         ♦      ,  .      •         ••  .  ,.      *  *i  '  {y 
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.  Xyi.  ,4»  J^couf^  ofqn  4i>parafm  on  ap0cuUaa'  ComUiitciim 
m  performing  Electromagnetic  J^^rimenM*  By  W«Ii.  Peajfo^ 

^Xm/*  0/«  tb^  CondeamtiQu  (^'mn^al  Gtms  ifUa  Idqmdf.  Bjr 
Af  ,Pf|f£v4fyy  Cbeo^ical  AsssUit^nt  m  iMe  Royti  IfiatittttiaB. 
M»^um9^4  by  Sir  H.  D^vy,  (See  tb«pD^eiitixM»^bfii^o«  fi&) 
1  iaYIU,  p|i  the  4-ffli(^}QU>  q/'  LiqHidif¥rmidbif*the  jUmdittf^ 

^  9fQose^  o^  mechamoal  AgefUh    py  SAvUumphjijii  S^M]!; 

jJiPws,  R&^    .  ... 

Tile  elasticity  of  vapours  in  contact  vith  the  iiquida  (mm 
l^m  bigb  ftmmimbf  ht^'t^Q^pera^ 

w«^  m$h  as  ttojse  of  akahd  wd  wH^er/'. (genres  ^e  SmiA 


UA  JMmt^,  of  JMk  iPxis. 

Mut,  ttfUr  wme  pMltotV  temMs;  '*  ig  kdbunrto  hkoniik  i4  a 

«iiio)i  Mgfatr  ratio  Chflto  tbemUMmtielil  oae^f^iwteli^imi^we; 

but. the- exact  hw  ift  not  yet  deianttinedl  ?  leAd *  the 'RMli  te 

.  |b  cooiiiUcated  oMf  and  depends   upon  drctmiMtaiicee  •  tMsch 

require  to  be  Mcertatoed  bf  experiineiit*    Thus  die  tatilii  ef  tiia 

^  elaiitic  force,  depetident  upon  presaufe,  is  to  be  combkie^  ^th 

that  of  the  expamive  force  dependent  upon  teanperatoi)! ;  wid 

.the  ffieater  loM  of  radiant  heat  at  high  temperatetes,  *  Md  the 

devmpeuent  of  latent  heat  in-  tonq>re8aioD>  and  the  neceiii^ 

lor  its  xeabsoiption  in.  expMurion  (as  the  rationale  of  the  ssbjiM 

,  is  at  present  nndekntood)  must  awaken  soibe  doabts  aa  to  the 

economical  results  to  be  obtained  by  employing  the  steaMi  of 

nater-  under  very  great  pcessures,  aild  at  veiy  eie  rated  temper- 

istures,  '  ■• 

I  **  lfo«nch  doubts,  hoa^ever,  can  arise  with  respect*  to  >tbe  nae 

of  anch  liquids,  as  require  for  Uieir  existence  even  a  compression 

.  equal  to  thatt  of  the  weight  of  30  or  40  atmosphefes :  and^here 

{^oasmon  temperataves,  or  slight  elevationeof  them,  aresuAbient 

to. produce  an  iomienee  elastic  force;  and  when  the  prinojpai 

question  to  be  discussed  is  whether  the  effect  of  i»achenieal 

wotjon  is«  to- he  most  easily  produced  by  an  increase  or  dinmii* 

tioi^  of  heat  by  artificial  means. 

'  ^^With  the  essistance  of  Mr.  Faraday  I  have  made  eonie 
experiments  on  this  subject,  and  the  results  hare  answered^ear 
most  sanguine  exp<y:tatioiuu  Sulphuretted  hydrogen,  which 
condenses  readilv  at  3°  Fahr.  under,  a  pressure,  equid'to^'tbat 
which  balances  the  elastic  force  of  an  atmosphere  compressed 
to  -,J^,  had  its  elastic  force  increased  so  as  to'eonal  that  of  an 
atmosphere  compressed  to  ^V  by  an  increase  of  47^  of  temper* 
ature.  Liquid  muriatic  acid  at  3^  ^J^rted  an  elastic  force  e^tni- 
yalent  to  that  of  an  atmospliere  compressed  to  -^V;  by  an 
increase  of  22^,  it  gained  an- elaslio  force  equiA^alent  to  that  of 
an  atmosphere  compressed  to  ^V ;  ^^^  ^  &  fiirther  additton 
of  26^,  an  elastic  force  equivalent  to  that  of  air  condensed  to 
^  of  its  primitive  volume.  These  experiments  were  made  in 
tmck  glass  tubes  hermetically  sealed.  The  degree  of  jMressure 
was  estimated  by  the  change  of  volume  of  air  confined  by  mer- 
iCfl^  in  a  small  graduated  gage,  and  ptkeed  in  a  part  of  the  tube 
exposed  to  the  atmosphere,  and  the  temperatures  were  dimi^ 
uumed  from  the  degree  M  which  the  gage  was  introduced)  i.  e. 
the  atmospheric  temperature  by  freezing  mxtures  ;  so  that  the 
temperatuie  of  the  air  within  the  gi^^e  eould  not  be  considerably 
altered  ;  andas  the  elastiejftuMl  sttrronndiiifi^  the  gage  fnust  iuBiars 
had  a  higher  temperature  than  the  condensed  fluid,  the  diminu- 
tion of  the  elastic  force  of  the  vapour  from  the  Aovde  cannot  be 
«onMdured  as  overrated.  *  •* 

'<  From  the  imfmense  difies^ieea  between  the  tneiease  i^ekstie 
•Ibice  in  gases  under  high  and  low  pressui'es,  by  simihir  4ttess- 


4BMiiQf-lteiii)>erat»re^  ^hcre  tean  be  lio  dotibf  4liif  tb^die&ier&e 

iKikpimr^  Of  tbe  move  difficult  of  condensatioii  tbe  ^«^^'  the  gif^ler 
•  will  be*  its  power  under  changes  of  telbpisitttiSFre  ft«  a  tnedbahecal 

'tgent^^  thus  curbonic  acid  n^'be^ mu<th 'moi%  pbwerftil^  (jban 
'!niuK«iicacid;  •In)  Ae  only- experrment  which  R'as^'beeti^Wifed 
i  ;iipoa'i(^.  its  force  was  found  to  be  nearly  equal  to  thkt  iff^kk 
"fbonom^eaiBei^to  ^^V  *^^  ^2°  F.  and  of  air  compresseti  -w^-^ 
vi38?)  4i]akiag  ian  increase  e^al  to  the  weifi^ht  of  18  afmbsphetes 
^  Jbytaa  incrd^elofi  20  of) temperature;  and  this  irnmenise eUs^c 

'force  of  36  atmospheres  being  exerted  at  the  fi^eezing  point  of 

i'.  ,ff  In  <ap;|rilyin^  t&e  condensed 'gases  as  mechanical  agents  thi^ 

will  be  some  difficulty  ;  the  materials  of  the  apparatus  mjast'be 

'#1  Idist  fits  strong,  and  -as  perfectly  joined  .as  fehoseused  by'Mr. 

';9ftf]rii|a^  his  high  pc«i9sure  steam  engine! : '  but  the  small  'dffi^- 

tnbes  4»f  temperature  required' to -produce  an  elastic  force  tfqual 

*le  tita9>'<pre8sure  of  maiiy  atmospheres,  -  will  render  the  risit  6f 

xoDplosipa  extremely  small  •;  and  if  future  experiftients  shottSd 

imliae'tbe  V!e\ts  hare< developed,  the  mere  difierence^of  temp^- 

ateiebetweea  8UDsbine<and:  shad^,  and 'air  ttod*  water,  or  ttre 

effects  of  evaporation  from  a  moist  «urfkce,  will  be  wfficiertt  to 

firoduoe.resubs,  ^hich  have  liitherto  been  obtained  only  by  a 

pei^  ^ep^nditof  e  of  ftieL 

J  Hff  i  sbaU  t9(niclude- this  communication  by  a*  fe^-  general  ob^ 
^MkHratjioBsojisiag  out  of  this  inquiry.'         i       •   m.   ^ 

**  There  is  a  simple  mode  of  liquifying' the  gas&s,  whicH^^ 
irat.'view'aiipears'paraddxicary  namely  i  iy  the  appiicathnvf/ieal; 
itconsists  in  placingi'them  in  one  legof  abent  sealed  tiibe^Mh* 
filled '.by  msrcvry, 'and  applying  heat  to  ether>  or  :aleohoIj  dr 
•watef,  in'the(.otb^  end.  In  this  manner,  by  the  pressure  of  th$ 
ivapoiir  of  eiher  iiba^e  liquified  priissi^  ga^  and  sulphurous  acid 
fM^the  <mly  two  on  wimh  I  have  made  experiments ;  and  these 
gtisea in  being  reproduced  occasioned  cold. 

^^  There  can  be  little  doubt  that  the^e  general  facts  6f  the 
eond^ationoCthe  gases  will  have  many  practical  applioattons. 
Ihey  ofier  >ea8y.n>ethnds  of  impregnating  liquids  with'  carbonic 
icid  aiidt  other,  gasesy  without  the  necessity  of  common  mecha* 
Dioikpresmire.- 

^  liiey  afford  means  of  producing  ^reat  diminutions  of  tern** 
fttroliire)  by  the  tapdity  with  which  large  quantifies,  of  liquids 
»ay "be  rendered  aeriform ;  and  as  comprcsfiion  occasions  sitailar 
tmifr  toiicokly  in  preventing  the  formation  of  elastic  BiA>stances^ 

*  ^  ^eo  thu  pi^er  wn  raid,  Mr.  Fwaday  has  oBOMftdiitd  tfact  Oie  tnq^u^  otMOk^ 
^vmia  at  3^^  exerts  an  elastic  force  equal  ib  that  of  aa,  atmo^^eni  pnanj^miaoA  to 

*  10  " 
|«'iafttai  ^^iiiat  cf  ftii;atmot|)htttt  eoni|ttCMed  tfr  -^:  And  thai  iSt»  ymfwa  of  nu 

^Mtas  eiide  at  SB*  bhs  an  eh»d<i  forte  eqtial  to  that  of  an  atmosphere  oomptessed  to 

*  I'O 

jj-;  and  at  45®  to  an  atmosphere  compressed  to  -^r^  nearly .'• 
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there  is  great  reason  to  belieye  tbat  it  may  be  suceciwMiy 
esiployed  for  the  preservation  of  axiimal  and  vegetable  sitbsi«iioes 
for  the  purposes  of  food.'' 

An  appendix  to  this  paper  gives  the  following  statenient'>*^ 

'^  In  investigating  the  laws  of  the  elastic  forces  exerted  by 
vaponrs  or  gases  raised  from  liquids  by  increase  of  temperature 
tinder  compression,  one  of  the  most  implortant  circumstances  to 
be  considered  is  the  rate  of  the  expansion,  or  what  is  ^q^uva* 
lent,  of  the  elastic  force,  in  atmospheres  in  different  states  of 
density. 

"  It  has  been  shown  by  the  experiments  of  MM.  Dalton  and 
Gray-Lussac,  that  elastic  fluids  of  very  different  specific  gravities 
expand  equally  by  equal  increments  of  temperature,  or,  as  it 
may  be  more  correctly  expressed,  according  to  the  elucidations 
of  MM.  Dulong  and  Petit,  that  mercury  and  air,  or  gases,  are 
equivalent  in  their  expansions  for  any  number  of  degrees  in  the 
thermometricai  scale  between  the  freezing  and  boiUng  points  of 
water ;  and  the  early  researches  of  M.  Amontons  seemed  to  show 
that  the  increase  of  the  spring  or  elastic  force  of  air  by  increase 
of  temperature,  was  in  the  direct  ratio  of  its  density*  I  am  not 
however  acquainted  with  any  direct  researches  upon  the  changes 
of  volume  produced  in  gases  in  very  different  states  of  conden«' 
sation  and  rarefaction  by  changes  of  temperature,  and  the 
importance  of  the  inquiry,  in  relation  to  the  subject  of  my  last 
communication  to  the  society,  induced  me  to  uadwtake  ikm 
fbllowing  experiments. 

*^  Dry  atmospherical  air  was  included  in  a  tube  by  mercury, 
atid  its  temperature  raised  from  32°  Fahr.  to  212^,  and  itsex!pan- 
sion  accurately  marked.  The  same  volumes  of  air,  but  of  jdonble 
and  of  more  than  triple  the  density  under  a  pressure  of  30  lusd 
65  inches  of  mereury,  were  treated  in  the  same  manner,  ^mliiti 
the  same  tubes ;  and  when  the  necessary  correctwna  were  made 
for  the  difference  of  pressure  of  the  removed  column  of  mennury, 
it  was  found  that  the  expansions  were  exactly  the  same. 

**  An  apparatus  was  constructed,  in  which  the  expafuaons^of 
rare  air  confined  by  columns  of  mercury  were  examined  aind 
compared  with  the  expansions  of  equal  volumes  of  air:  imdte 
common  pressure ;  when  it  appeared,  that  for  an  eqsaA  number 
of  degrees  of  Fahrenheit's  sct^,  and  Between  82°  and  2 12? they 
were  precisely  equal,  whether  the  air  was  -J-^^,  or  ^  ttf  its  natural 
density. 

''  Similar  experiments  were  made,  but  ihey  were  necessarily 
less  precise,  with  air  condensed  six  and  expanded  fifteen  times, 
with  similar  results." 

XIX.  On  tke  Temperature  at  considembbs  Depths  of  the  Carith' 
Bean  Sta.  By  Capt.  Edward  Sabiiie,  FR8.:  in  a  Letter 
addressed  to  Sir  H.  i>avy.**-(See  Annals^  N.  S.  v.  462.) 

XX.  Letter  from  Capt.  Ba^il  Hall,  RN^  to  Capt.  Kater,  com- 
municating the  Details  iff  Experiments  mtide  hy  him  and  Jfr. 
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^ear^  Foster,  with  an  htvariabh  Pendulum:  in  London:  at  the 
Galapagos  Islands  in  the  Pactjif  Ocean,  mar  the  Equator;  at 
San  B&s  de  California  on  ifii  fV  W  Coast  of  Mexico ;  and  at  Rio 
df  Janeiro  in  Brazil.  Wit/t  an  Appendix,  containing  the  Second 
tferies  of  Experimetits  in  London,  on  the  Return. 

"  Abstract  of  the  most  exact  Results  at  each  Station." 
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Proceedings  of  Philosophical  Societies. 

SOYAl.   SOCIETY, 
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,  J."  Dec  1  {continued). — When  the  President  had  concluded  his 
I  address  to  the  Astronomer  Royal,  the  Society  proceeded  to  the 
I  election  of  a  Council  and  Officers ;  and  the  following  were  de- 
I  ^ared  duly  elected :  — 

-  Of  the  Old  Council.— The  Right  Hon.  Sir  H.  Davy,  Bart.; 
'  ^ktmuel  Goodenough,  Lord  Bishop  of  Carlisle  ;  W.  T.  Brande, 
.JEsq. ;  Taylor  Combe,  Esq.;  J.  W.  Croker,  Esq.;  Davies 
pGilbert,  Esq. ;  Cliarles  Hatchett,  Esq. ;  Sir  Everard  Home, 
*art.;  John  Fond,  Esq.;  W.  H.  Wollaston,  MD. ;  Thomas 
^oung,  MD.  For.  Sec. 

0/  ike  New  Council. — Bernard  Edward,  Duke  of  Norfolk ;  Sir 
tJames  Mac  Gregor,  Bart. ;  William  Allen,  Esq. ;  Major  Thomas 
IGolby ;  James  Ivoiy,  Esq. ;  William  Marsden,  Esq. ;  W.  G, 
*Maton,  MD.;  Edward  Rudge,  Esq.;  William  Sotheby,  Esq.; 
*Henry  Warburton,  Esq.  , 

»    President.— The  Right  Hon. Sir  H.  Davy,  Bart.  |,' 

ifc-  Treasurer. — Davies  Gilbert,  Esq.  ' 

-  Secretaries. — W.  T.  Brande,  Esq.  and  Taylor  Combe,  Esq. 
if<i  Dec.  11, — John  Bayley,  Esq.     and   George  Townley,   Esq. 
lavere  admitted  Fellows  of  the  Society;  and  MM.  Fourier  and 
^Vanquelin  were  elected  Foreign  Members. 

&•* '  A  ■]>aper  was  communicated,  "  On  the  Nature  of  the  Acid  and 
[llfiidine  Matters  usuaiiv  existinij  in  the  Stomachs  of  Animals ;"  by 
I '■William  Prout,  MD.'FRS.     ^ 

l-M,  The  abject  of  this  paper  was  to  prove,  that  the  acid  usually 
L-ftiund  to  exist  tn  the  Etomach  of  animals  during  the  digestive 
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process  is' the  muriatic  acid>  and  that  the.saliAe  matietft^Qonsiet 
-cbiefiji  of  the  alkaline  muriates. 

f  wTfae  method  adO{^ed  by  the  author  to  prove  tliis,  was  to  digest 
the  contents  of  the  stomach  of  a  rabbit;  or  other  animal,  in  jdis* 
tilled  water  as  Ippg  a^  they  imparted  any  thing  to  that  fluid. 
The  solution  was  then  divided  mto  four  equal  portions.  The 
first  of.  these  was  evaporated  to  dryness  in  its  natural  state,  and 
Ihe  residuum  burnt,  by  which  means  the  muriatic  acid  in  unio^ 
Jwitbi  n^Jixed  alkvii  was  ascertained.  Another  portion  was  super- 
saturated with  potash^  evaporated  todryness^  and  burnt  as  bemre, 
tad  thus  the  total  quantity  of  muriatic  acid  present  determined. 
A  thifd  portion  was  exactly  neutralized  with  a  solution  of  potasl^ 
ef  ^Iqiown  strength^  which  gave  the  proportion  of  Jree  acid  pre- 
9knti  A- fourth  portion  was  reserved  for  miscellatieous  ex- 
^nifl»0Qts.  From  the  results  thus  obtained,  checked  by  others, 
liie  .aiudlor  was  enabled  to  ascertain  the  proportion  of  muriatic 
acid  present,  whether  in  union  with  a  fixed. or  volatile  alkali, 
et  in  an  unsaturated  state  ;  and  the  quantity  in  the  latter  state 
WHS  always  found  td  be  considerable,  and  in  some  instances 
greater  than  the  quantity  in  combination.  Dr.  Prout  obtained 
similar  results  in  difTerent  animals,  as  well  as  in  the  human  sub- 
ject, and  in  one  instance,  from  20  ounces  of  fluid  ejected  from 
the  human  stomach,  in  a  severe  derangement  of  that  organ,  he 
fcKund'  upn^ards  of  half  a  dram  of  muriatic  acid  of  specific  gravity 

1.16a  ;  '  \  . 

.  The  reading  was  also  commenced  of  a  paper,  entitlec^  *'  An 
Inquiry  respecting  the  supposed  Heating  Effect  beyond  the  Re4 
End  of  the  Spectrum ;  .by  -Baden  Ppwell,  MA.  of  Oriel  College, 
Oxford :"  communicated  by  J.  G.  Ohildren,  Esq.  FRS.  ,  , 
'  Dec.  18.— -The  reading  of  Mr,  Powell's  Inquiry  was  cop- 
duded. 

.  The  primaiy  object  was  to  ascertain  whether  the  explanation 
of  the  invisible  heating  rays  suggested  by  Prof.  Leslie,  viz.  that 
the  effect  was  owing  to  a  concentration  of  secondary  light 
reflected  from  the  clouds,  refracted  to  a  position juslb  without  the 
red  ra^s,  was  correct  or  not. — (Inquiiy  into  the  Nature  and  !Pror» 
pagation  of  Heat,  p.  457,  and  note  45.) 

•  The  experiment  was  tried  with  a  differential  thermometer,  haying 
the  sentient  bulb  blackened  with  Indian  ink.  The  prism  was 
placed  in  situations  most'  favourable  to  such  an  effect,  an^  in 
various  inclinations  ;  but  the  effect  exterior  to  the  red  rays  was 
never  more  than  3^,  while  in  the  extreme  visible  red,  it  was  oftea 
from  16^  to  25^  ^  . 

The   eflfect  of  altering  the   coating  was  next  tried;  and.Qn 
covering  the  bulb  with  thin  yeUowish-bfown  sjlk,  it  stood  jin  the 
extreme  red  rays  at  7*';  half  an  inch  beyond,  at  7^;  while,  wbeo 
merely  blackened,  it  stood  in  the  red  at  12f°j  talf  an  Jnei..' 
beyond,  at  2^. 

It  appears  then  that  the  exterior  he?i,ting  effect  is  no^  pfoduqij^ 
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fii  proportion  to  the  darkness  of  colour  in  the  hlilb^  biiit  is  more 
developed  by  a  thicker  and  rougher  coaiiaj^^.not  sof senile 
to  Sghty  but  more  so  to  simple  radiaot  heaU  ' 

A  variety  of  different  coatings  were  then  tried,  witb  matiy.cf 
which  an  exterior  effect  was  produced  neadyequtd.  tadiat  in/the 
redrays^  '  '    ^ 

These  coatings  being  described  and  arranged  in  the.  order  fif 
the  greatest  exterior  eiieot  relatively  to  the  interior,  the^gieiiend 
resiut  was,  that  the  magnitude  of  exterior  e&ct,  though  doubti^' 
less  caused  in  some  degree  by  secondary  light  refradted  to  ikM 
position^  is  chiefly  attributable  to  a  peculiar  heating  pawer 
which  differs  id  nature  from  (bat  acting  within  the  visime  speCK* 
truoiy  in  the  circumstance  of  its  being  more  developed  by  ttidi 
surfaces  i|s  are  known  to  be  moat  sensible  to  the  absoiptioa  of 
common  ikonAtiminona  radiant  heat,  without  reference  to  diaiknen 
ofcolour/or.  absorptive  power  for /ig/<^.   .  ,  u;  :    )f 

Coatings  equally  described  as  black  may  be  very  different  m 
their  power  of  absorbing  simple  heat^  and  to  some  sUghi  diflferv 
ence  of  this  sort  in  the  coatings,  of  the  thermometers,  employed^: 
it  is  highly  probable  that  much  pf  the.  discrepancy  between 
different  celebrated  observers  may  be  attributed.  i  .  : 
^  The  exterior  effect  being  shown  to  be  analogous  in  its  prop^r^ 
ties  to  simple  heat,. an  attempt  was  made  to  ascertain  W'hethsnil! 
radiated  ia  any  specific  direction ;  for  this  purpose  a  plajte  of 
glass,  which  stops  common  radiant  heat,  was  interp^ed>  a  little 
below  the  prism,  but  produced  no  diminution  of  this  effect. 
When  it  was  placed  parallel  to  the  red  rays,  and  forming  a  sort' 
of  boundary  to  thejni,  so  as  to  intercept  any  effect  coming  oht^-' 
wards  from  them,  the  heating  effect  v^^as  greatjy  dtoiinislied*  •  /- 

From  all  these  experiments,  the  conclusion  stems  to  be,  that 
the  red  rays  acquire  a  power  of  radiating  heat  outwards Jioin 
Oieir  ownyarticleSf  /  .     . 

In  a  supplement,  the  author  describes  a  heatiiig  effect exteiior 
to  the  cone  of  light  formed  by  a  lens,  affected  like  the  former  hy 
the , nature  of  the  surface  on  which  it  acts.  He  also  states,* 
that  he  has  investigated  other  phesnomena  connected  withthesei 
which  may  probably,  tend  to  afford  an  explanation  of  many  t)f 
the  relations  of  light  to  beat*.  •  .  c. 

A. communication  was  als.o  read,.  *^  On  the  N<>rth  Polar  Dist^  ; 
atice.s'of  the  principal  Fixed  Stars,  by  J..  Bi;inkley,  DD.  FRS."    t 

In^tbis  paper  Dr.  Brinkley  Aontixiverts  the.statementsof  Mr;  7 
Pond  respecting  the  southeru  motion  of  the  fixed  stars,  a^given  ^ 
in  the  Philosophical  Transactioiis  ^r  132^^;  and  attogeiher 
dehiesthe  validity  of  tbat;astronon^ier's  i*43ntjl»si0ps  oOithe  sub*-  * 
ject.    He  shows  that  the  Greenwich  and  Dubjia  Catalogues  of 
1^3  differ,  merely  a  few  tenths^  ^of  a  second^  and  those  of  1823 
soil  less  ;  and  he  ascribes  the  appearance  of  a  southeri:^  motion^ 
to  a  slight  error  ifi  the  Grjsenwich  Qatalogue of  1812.  jnendea-* 
vouring  to  prove  this,  Dr.  B.  adduces  the  observations  of  Brad-, 
ley  in  172S,  ofCassini  io  France  in  1740,  of  Dr,  M^kelyheat 
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•Schehallien^  of  Razzi  at  Palermo^  of  Mudgeih  England  mltOSt, 
and  of  Lambtoa.ia  Hindostan  m  1S05.  The  Westbory  obset- 
vationsy  he  remarka^  differ  too  much  from  the  Gctenwicb  b^  be 
available  in  this  qoestioii ;  and  those  of  Mecfaain  areo|^8ed  by 
others  made  vrith  better  instnmtents.  Mr.  Poad  has  dmnsiahed 
the  quantities  in  Dr.  Brinkley's  Catalogue,  by  appl^ring  Brad* 
ley's  refraction,  while  he  leaves  M.  Bessel^s  in  tneir  origthal 
form ;  and  is  thus  enabled  to  place  his  own  as  means  between 
them:  to  which  mode  of  correction,  however,  Br.  Brinkley 
stroQflly  objects.  The  question  of  Parallax,  Dr.  B.  conaidcm, 
is  stiU  quite  open  for  discussion ;  but  its  consideration  be  defers 
for  the  present.  Various  tables  are  annexed  to  the  paper,  in 
ittostration  of  the  statements  it  contains. 

A  pi^er  was  likewise  communicated,  ^  On  the  Fienre  requi- 
site to  maintain  the  Equilibrium  of  a  homogeneous  mid  Mttss 
that  revolves  upon  an  Axis ; "  by  James  Ivoiy,  Esq.  MA. 
FR8. 

The  Society  then  adjourned  over  the  Christmas  vacation^  to 
mei^t  again  on  Thursday  the  8th  of  January. 

Jaj9.  8.-7^At  this  meeting,  Anthony  M*  R.  Story,  Esq.  was 
admitted  a  Fellow ;  and  the  reading  was  commenced  of  apaper^ 
entitled,  ^'  Observations  on  the  rositions  and  Distances-  of 
Three  Hundred  and  Eighty  Double  and  Triple  Fixed  Sta^S/ttxade 
in  the  Years  1821,  1822,  and  1823;"  by  J.  F.  W.  Herschel, 
Esq.  FRS.  and  J.  South,  Esq.  FRS. 

LINKBAN    SOCIETY. 

The  meetings  of  this  Society  were  resumed  on  the  4th  of 
Kovember.  Among  the  presents  then  on  the  table  w^re  speci- 
mens of  eighty-five  species  of  birds  sent  from  India,  by  M^jor- 
Gen.T.  Hardwicke,  FRS.  and  FLS.,  comprising  matiy  rare  aad 
several  new  species ;  and  with  them  was  a  curious  species  of 
musk  rat ;  and  also  the  head  of  Antilope  Quadricomisj  the  {Jki-  j 
kara  of  Bengal,  a  notice  of  Gen.  Hardwicke's  desciiptioi»  of 
which,  read  before  the  Society  on  the  IT'th  of  June  last,  will  be 
found  in  the  Annals  for  the  succeeding  August. 

The  following  communications  were  read  : 

"  A  Description  of  the  Swallow-tailed  Falcon,  FalcoJkifrcAtUs, 
Linn,  taken  near  Hawes,  in  Wensley  Dale,  Yorkshire,  in  1805;" 
and,  ^'A  Description  of  a  Bird,  supposed  to  be  the  RaUus 
pusillus  of  Latham,  shot  at  the  same  place  in  1807 ;"  by  W.  Fo- 
thergiU,  Esq.  communicated  by  Dr.  Sims,  FLS. 

Observations  on  the  Genus  Onchidiurh  of  BtichanaiV,  viMi  a 
Description  of  a  new  Species  ;  by  the  Rev.  LaiisdoWn  GNiiMtttg, 
tLS. 

In  this  paper  Mr.  Guilding  gives  an  improved  gei^ric  charac- 
ter of  Onchidium:  class  Molluscat  ord.  Cepkala;  div.  Oa$iero* 
poda:  ^^  Corpus  obhngum,  repens,  suitm  planum.  PiNm/et  Mr^ 
nasa  pedem  totum  tegens,  Os  anticum,  tongituditkik*  Afm^fhS" 
ticus,  infra.    TentMcula  duo  retractiHa.    OcuU  lenmnaks»^*  He 


eaumertites  biz  specieB,  iacluding  a  new  one  thus  characterized : 
<<  O.  occidentale,  dorso  Juscd,  atomis  brunrieis  elevatis  sparsis, 
vfMnffdHdify.laimkui  tmii^^  br^tchiis  api^iivUis** 

FottadiamoiBt.  places  of  the  mouutainous  parts  of  St.  Vincent'pj 

J^ij^.]$.r**The  leading  was  commeaced  of  a  paper^  eatitl^di 
^'.  fiKperimeatB  and  Observations  on  the  Light  and  Luminqus 
Mfttfer  of  the  hampyru  noctilwa^  or  Glow«worm ; ''  by  John 
M«urr«y>FLS^ 

.  Dec^  2.-rr*The  reading  of  Mr.  Murray's  paper  was  continued  | 
and  the  following  communication  was  also  read : . 

'^  Deseriptions  of  nine  new.  Species  of,  the  Genus  Carespf 
NatiiFes  of  the  Himalaya  Alps  in  Upper  Nepal;  '^  by. Mr*  D^vid 
Don,  librarian  to  the  Linnean  Society. 

These  Carices  were  sent  to  A.  B.  Lambert^  £s0.  VPL^.  by 
D&  W^itich ;  they  bear  a  g^reater  resemblance  to  tne  European 
than  to  Ihe  Amencan  species.  Mr.  Don>  in  describing  them^ 
has  taken  for  his  model  the  Bishop  of  Carlisle's  Monograph  of 
tt)ie.Scitiisb  sp^ies»  in  vol.  xi.  of  the  Linnean  Tmnsactions ;  iheir 
specific  characters  are  as  foUowB ; 

.1.  C^ ni4ii^gi&ui^  digyna ;  spicujis.subnovema  oyjatis  confertis^ 
ariUk  ovatis  striatis  rostratis  bifiidis  margine  dentie;ulato-scabris» 
^laiOiB  ovatis  aauminatis,  eulmo  striato  nudo  inferne  tereti,  foUia 
HMTolutisir-iS.  C.  foUo^a,  digyna;  spica  elQngat&^  spiculis 
Of at<»«^bioagis;  adprassis ;  infenoribus  subremotis,  arillis  ellip* 
ticis  rostratis  bifidis  margioe  Iseyibus,  glumis  ovatis  ai-istatis^ 
eulmo  acute  tri^uetro  scabro,  foliis  plaais.«--3.  C.Jtexilis,  digyna ; 
yarinis  elongatis  pedunoulo  brevioribus,  spicis  fihformibus  ceN 
uw  apica  mascuUs,  glumis  ellipticis  acutis^  arillis  ovatis  striatis 
piipsia  loatratis. — 4.  C.  macrolepis,  digyna;  vaginis  elongatis. 
pedunoulo  brevioribns,  spicis  striptis  cvlindraceis  apice  masculis^. 
glttSMs  lanceolatis  ion^icuspidatifi,  arillis  ovatis  rostratis  scaber- 
riiM#,  costatis  apice  bipartitis. — />•  C.  /oitgtpe^,  digyna ;  vaginis: 
^lengpttis  pedunculo  4*plo  brevioribusi  spicis  cvlindraceis  erectis 
apice  masculisy  glumis  ellipticis  aristatis,  arillis  ovatis  costatis^ 
gbbfis  rAStratifl.-T-6r  C.  amtata,  trigyna ;  vaginis  elongatis  sul- 
catisy  spicis  cylindraeeis  strictis  apice  raasculis ;  terminalibua 
omoino  mascuiisi  glumis  late  ellipticis  aristatisi  arillis  ovalibus 
triauistris  .rostratis  si^abris* — 7.  C.  chlorostachya^  trigyna;  vaginis 
vmisy  spicis  fcemineis  cylindraeeis  erectis  pedunculatis ;  mascu-* 
UaiNDhtmisy  glumis  ovato-lanceolatis  acuminatis  apice  scabris, 
arillis  YentriQOBis  costatis  apice  rostratis  bifurcis  glum&  longiori^. 
has. — 8.  C. /e/i^fcu^ar^y  digyna;  vaginis  nullis,  spicis  fcemineis 
fiUii^nlMh^^  pedonculis  patulis ;  masculis  solitariis  pedunoulatis, 
glfunis  cuneatis :  acumine  lopgo  spinuloso,  arillis  cuneato-oii>i^ 
cttlatis  papilloso-micantibus  compressis  marginatis. — 9.  C.  dlo^ 
f^WwdeSf  trigjrna ;  y^ginis  nuUis>  spicis  fcemineis  ereetjs  cylin- 
dfaf^is  aubsessilibus ;  masculis  soli^riis^  glumis  ellipticis  acumi« 
t^fttiat^uperne  so^bris^  arillis  lanceolatis  compressis  ibvibus  apice. 

tramtis  emarginatis^  . 
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ASTRONOMICAL   SOCIETY. 

1^.  14,  1823;<^Tbi&  Sioetetylield  its  first  meelmg  after  4be 
late  recess  this  eveningi  when  a  paper  by  6.  DpIIond/Esq.  was 
read,  descriptive  of  a  new  instrument  of  his  inrention  for  mea- 
auring  vertical  and  horizontal  angles  in  practical  astronomy. 
Tllid^nstirument  was  exhibited  in  the  floom,  and  confista  of  tn^o 
telesoopes,  two  vertical  divided  circles^  and  an  artificial  lloriton^ 
by  means  of  which  the  object  is  seen  by  direct- and  reflected 
viaion ;  ^nd  no  less  than  32  distinct  readings  may  >be  obtained 
of  ^Acik  ^sdrvation,  without  the  usual  attention  to  kvellmg  the 
instrument. 

'  An  elegant  inkstand  was  presented  for  the  Soeiety^s  table>aad 
mJtny  other  valuable  pre^enU^  were  received. 

The  honorary  medals  we  before  alluded  to  {Amiaky  Ki  S.  ;tri.) 
were  officially  announced  from  the  chair  this  eveodnff';  vvt. 
the  'Soewty'a  ^Id  medals,  to  Charles  BabbagCi  Esq.  tor  hiitf 
valtiaMe- indention  of  applying  machinery  to  the  purposes  6fdaI-& 
culation,  and  to  Prof.  Encke  for  his  investigations  relative  t^'tbe 
comet  4vhi6h  bears  hianarae.  The  silver  medals  of  tbe'Societv, 
to  Mr.  Rumker  for  «be<  re-discovery^  M*£n<Jke*8r  oomet  iu  1  d^  |- 
afid«to  M..  Pons  for  the  discovery  of  twti  comets  in  the  same 
year,  as  wellas  for  his  gveat  zeal  and  perseverance  in  Gometary 
astronomy.  These  medals  are  to  be  presented  at  the  etisliing* 
anniversary  of  the  Society  in  the  present  Febmary. 

Dec,  12.^^— The  papers  read  this  evening  consisted-  of  a  Tery 
able  and  daborate  preface  which  had  been  preipared  by  J.  f^Vfi 
Hefsebel,  Bsq.  the  Foreign  Secretary,  at  the  request  .of  the* 
Council,  to  a  series  of  tables  for  calculating  the  places  o£»die 
ptincipalr  fibred  stars,  which  have  been  computed  by  order  of  the 
Society;  and  will  be > printed  in  the  fortboomiilg volume. of  Msi 
memoirs,  and  a  supplement  to  a  paper  before  read  on  the  theolry^ 
of 'astronomical  in^uments,  by  Benj.  Oompertz^  Esq.  FRSbaod 
MAS.,  i  .    >       •    •      ,  .       .  1,       ..  . 

J^aii.9.««*^The  papers  read  at  the  meeting  of  this  evening' wove 
as  follows :  •  ^         . 

Observations  on  the  Comet  of  ISll  taken  at  the  Hmrannahy 
bV'Don  Joseph  Joachim  de  Ferror  of  Cadiz,  deceased,  comnm^ 
nicated  by  the  President. 

i These  observations  were  accompanied  by  oomputatsons  of  the 
comet  i»  an  elliptic  orbtt,^  and  the  elements  are  very  nearly  the 
same  as  those  brought  out  by  M<  Argeknder. 

■On- the  Constants  of  Deviation  occurring  in  the  Redaotieii.of 
Astronomical  Observations^  by  Benj*  GompevtK/  Esq.  iFRS4'andi 
MAS. 

Thi6  {^aper  ^icaflirnes  the  eajosea  of  deviatieny  aifdpvopoilte 
fbHttutsB  for  their  more  easy  reduotion  y  it  is,  howeveryato  purely 
itiethemaiical  as  not  to  admit  of  abridgment  within  our 'liinit8«  !>< 

On  the  Opposition  of  the  Planet  Mars,  ithich  n^iU  take  plactf 
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on  the  24th  of  March  w%t ;  by  Francis  Baily i  Esq.  FRS.  and 
VP.  Ast.  Soc. 
'  Tfais^  psmer  we  have  obtfllmed  pertnisstoh  to  print  ut  full  lengUi ; 

see  p.  I07of  onrptesehtnutober.  ' 

6£OLOG>lCAL    SOCI£TY« 

Nov*  7.-^A.  letter.  wafi»  read,  dated  May  10^  1 823,  from  George 
Camberland,  Edq.  Hon*  Mem.  QtS.  *'  On  aFossiloftheChalk/^ 
aecompanidd  by  a  drawing.  ' 

A  letter  was  read,  dated  July  14, 1823,  from  George  CumbePi 
land,  Esq.  Hon.  Mem.*  GS.  ^^  On  a  new  Species  of  Encrinttii . 
found  in  the  Mountain  Limestone,  near  Bristol.'^    * 

A  notice  was  read,  containing  an  Analysis  of  die  Aluminiteiof 
St.  Helena,  by  Dn  Wilkinson,  of  Bath :  commtinicated  fay  Col. 
Wilks;  l^GS.  ' 

On  this  analysis  Col.  Willur  observes,  that  there  is  aremarka«* 
ble  liiffereace  between  the  component  parts  of  the  alnminite  of 
St*  Helena,  and  the  Btfb-sulchate  of  alumine  found  at  KewhuTen 
and  Halle,  as  given  by  Phittips^  p.  1 1 1 . 

A  paper  was  read. on  the  Geology  of  Parts  of , the  .Islands  of 
Madeira,  Porto  San^p^  and  Baxo,  by  T.  E.  Bowdich,  Esq.    .      , 

Fiom  the  iiiveatigati^ns  of  Mr.  libwdich,  it  appears  that  such 
parts  of  these  islands  as  he  examined  consist  pnucipally  ofhori^ 
j:ontal  strata  of  limestone  and  sandstone  contatmng  io$sik,  intier* 
sected,  and  sometimes  capped  by  basalt.    .  '     ' 

Jicv.  2  J . — 'An  extract  of  a  letter  was  read  from  the  Rev.XtdS'- 
doWn  Giiifdihg;  MGS.  containing  an  Account  of  a  Fossil  found 
in  the'  Blue  Lias  at  the  Berkeley  Canal,  near  Gloucester,  accouh' 
panied  by^  the  Fossil. 

A  paper  was  read,  *^  On  the  Lias  of  the  Coast  in  the  Vicinity 
of  IVme  Regis,  Dorset,?'  by  H;T.  de  la  Beche,Esq.*FRS.  FLS. 
and  MGS.  .  . 

In  a  fenner  eommunication  in  the  first  part  of  vol.  i.  second 
series,  of  the  Society's  Transactions,  the  auUior  bad  presented  an 
outline  of  the  geological  features  of  the  coast  near  Lyme  Regis. 
The  present  paper  is  intended  as  supplementarvi  and  the  sections 
before  published  are  referred  to.  Mr.  de  la  neche  now  enters 
into  a  aetailed  description,  illustrated  by  a  drawing,  of  the  varidus 
strata  composing  the  lias  formation. 

This  formation  consists  of  about  110  feet  of  lias,  composed  of 
more  than  72  beds  of  limestones  alteinatiilg  with  the  tfame  numr 
ber  of  marl  beds,  surmounted  by  about  500.  feet  of  lias  mark. 
An  aoeoant  is  subjoined  of  the  various  fossil  shells  and.  other 
organic  remains  found,  in  the  lias,  accompanied  with  several, 
descriptive  drawings.  ; 

iiV0ii'5^-(-^  paper  was  read,  eotitled^  '^  Remarks  on^tl^e  Geo-^ 
logfMo£  Siamr  mA  iCochin  China,  and*  certain  Islaods  in  th^ 
LiaianiiAflrcbipehp^Q^  and  Farts, of  the  ^dj^entContinenl/'  bgi 
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Tb«  Becund  general  mieetine of  this  new andpxoiDiiing mso- 
ciation  was  held  On  Wedneschy^  Nov.  12,  1%^,  in  j^uisauice 
of  the  resolutions  agreed  to  at  its  establishment,  as  given  in 
the  Annals  for  Nov,  and  Was  veiy  numerously  and  respectably 
attended. 

Dr.  Birkbeck  having  been  called  tp  the  chair,  the  business  of 
the  evening  commenced  by  the  admission  of  a  number  of  new 
members,  ,amoJ^g  wbooi  were  W«  AUen^  Esq.  FRS.;  W.  H.  Pepys, 
E^q.  FES. ;  B.  C.  Brodie,  Bsq.  fIRS. ;  H.  T.  B^la,  Beche,  Esq* 
FRS*;  6.  M.  Paterson^  MD.  M.  Asiat..Soc.  Calcutta,  See. 

The  Society  then  proceeded  to  the  election  of  a  Coupcil  {Mid 
Officers ;  when  the  tollo wing  gentlemen  were  appointed  :— 

CoU7?ct7.-— John  Bostock,  jJlD.  FRS.;  Thomas  Forster,  MB, 
FI£. ;  William  Shearman,  MD. :  C.  J.  Roberts,  MD. ;  Luke 
iaoward,  fesa.  FRS. ;  J.  F.  Daniell,  Esq.  FRS. ;  Richard  Tay- 
lor, Esq,  FLoi ;  E,  W.  Brayley,  Jun.  Esq. 

Pr65iiei}^.«-^George  Birkbeck,  MD.  M,  Ast.  Soc.  MGS.  &c. 

Treasurer^^^nenry  Clutterbuck,  MD. 

A  provisional  draught  of  legulations  for  the  government  of  the 
Society  having  been  read,  it  was  referred  to  a  committee  for 
revision,  and  tne  Society  then  adjourned. 

On  the  14th  of  Jan.  1824,  a  third  general  meeting  took  place, 
at  which  the  Code  of  Regulations,  as  revised  by  the  committee, 
was  ado|»ted  by  the  Society;  and  the  meetii^  being  thea 
inesolved  into  an  ordinary  one,  a  Report  firou^  a  Committee 
was  read,  on  the  objects  to  which  the  attention  .of  the 
Society  should  primarily  be  directed  ;  together  with  a  paper  oa 
the  Vefnal  Winds,  by  John  Goi^h,  Esq.  of  Kendal,  ana  iirveral 
other  communications ;  all  which  we  hope  to  notice  more  parti- 
cularly in  our  next. 
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Article  XXL 

SCIENTIFIC   INTSLIIGENCE,   AND   NOTICES    OF    SUBJECTS 

CONNECTED    WITH   SCIENCE. 

I.  D^rt  andhri^  Lines  traversing  the  Spectrum, 

<To  the  Editor  of  the  AnuaU  of  Phihtojphy,) 
SIR,  Jan.  14,  18e4. 

Ik  jout  number  for  August,  1822,  a  short  notice  appears  respecting 
the  prismatic  experiments  of  M«  Frauenhofer,  a  full  account  ot  which 
is  giten  in  the  Edinburgh  Philosophical  Journal,  No.  18,  p.  288,  and 
eeatinued  in  the  subsequent  number.  Yea  will,  perhaps,  allow  me  to 
Irespsis  upon  a  small  sgfuot  in  the  next  number  of  the  ^iiiui&in  ordee 
to  make  a  remark  relative  to  the  subject  of  the  papeit  aUuded  tOf 


which  I  am  induced  to  do  from  not  finding  it  done  fifom  higher  quar- 
ters. The  observation  I  wish  to  tnakets  ms;  'thalt  although  we  must 
alkkw  M.  Frauenhofes  fiiUi  credk  for  h^vj^  $^ti  mm^ely  describ^  the 
pofittioa  9f  various  dark  and  bright  lines  traversing  the  ^pectri^^  aad 
navingeinidoved  them  as  definite  points  for  measuring  the  dispersion, 
f«t  iheya/a- ioi  iiie  emtemet^sHch  tines  has  beeki  fiNraomeyeirslinoi^ny 
though  &0I9  perhaps,  so  generally  aait  deserves  to  bew  I  beg  to  rfeftfr 
lucb  ef  Tovr  readers  as  iwf  not  be  aequamted  with  h,  to  ii  papct'^* 
Dr.  Wollaston  in  the  Phil  Trans,  for  180S,  p.  $78»  hv  #hklt  thtf  ^Jkist^ 
ence  of  such  lines  under' particular  drcumstanccs' }flr  deso^M^'aa 
dbser^d  by  the  author.*  AifoAier  obienralfon  c<]iNMire«ted<irMi''4hli 
irnne^pbetootfoena  wiM  be  fbOod  in  p.  580  «f4^  sa«^  pipev  \  mA  i*€te 
sane  VDlufne,  p.  SdS,  iic  a  paper  b^:  Dr.  YoiNijgv  tti  importaoi  obftttti* 
Mn^s^aottdeybeoringoathe  theory  of  the  pbeaieiiteii&  .^   .la 

laavyoufi^ftc* 'B#l^ ' 


,    w    ^*  Analfsii  of  Cleavelanditejrom  Finland^ 
.  M.  F.  Tengstrom  finds  this  aubstaace  to  be  copiposed  of 

Silica ....'.....; :.. '67-99 

Alumina.  .••.. 1^61  « 

Soda*. ...  «v'.v«««*.A*%*'^»«»#««wlil*I2 

Lime 0*66 

Oxide  of  manganese. .  * . . « 0*47 

Oxideofira«#..*,-->.««..M. ....     0*23 

iOO-08 

III.  Copper  Pyrites  ofOrijarva. 

^.  V.  Hartwalli  of  Abo^  has  analyzed  the  copper.pyrites  of  Ofijar?a« 
ilth  the  (bHowmg  rettdts : 

Sulphur .._ ' S6-«3 

Copper d«'20  '     ' 

Iron .*.. : .....86^      ' 

Silica .'    0»9»' 

Oxide  of  mang.  and  earthy  matter.    1*30^ 


•"»• 


*  ' «•  •  • 


10079 

The  author  of  this  analysis  remarks^  that  its  results  nearly  agrea^witlk 
those  given  of  the  copper  pyrites  of  C^nwall,  given  in  the  Annah, 
vol.iii.  N.  S.p.300. 

IV.  ScctpoUieJrom  Pargets^ 

The  last  named  chemist  haa  also  given  an  analyaia of  anew^speaieaaf 
Bcapolite  ivom  Pargas :  it  consists  c^ 

Silica.... 4942 

Alumina • SS'*! 

Lime \ ..... ; I3'59 

"Sbda.. ..'. : '6^      ' 

Oxideofiron 1'40 

Magnesia;..' ...*.........  0*68 

Ostkleof  manganese  ........ ..«  0*07 

\"       '      l-ossbylieat..;.. ..•;.'..:..,..  W5          ^ 


1^9  Nm  Samtifi*  tMu.  (Vxa; 

...  .  '  f       .  '  ' 

,  ''        Vn.  Mami/acture  of  Pianoforte  jyire. 

I  liioiild  feel  much  obliged  to  you,  or  any  of  your  corretpoadentBy 
for  the  coimnuniGatioii  of  any  pasticulara  lespeetin^  the  loanufacture 
rf 'piatioforte  wire,  and  the  cause  of  the  reiy  decided  superii^rity  of 
what  is  called  Berlin  steel  wire  over  all  that  is  made  in  England.  Have 
aqy  of  the  oew  alloys  of  steel  and  siWer,  &c.  or  has  Mr.  firookedon's 
method  of  drawing  ihcough  conical- holes  made  kt  diamondsi  rubies, 
sapphires,  or  other  hard  stones,  been  tried,  to  make  pianoforte  wire? 
Considering  the  great  quantity  and  value  of  the  wire  used  in  musical 
instruments,  made  in  the  greatest  perfection  hi  this  country,  it  is  to  be 
lamented  that  our  wire-drawers  suffer  themselves  to  be  excelled  by 
foreigners.  .       '   ^ 

What  mode  of  whitening  brass  wire  will  best  preserve  it  from  oxi« 
diaemcntiattd  least  injure  its  elasticity?  \ 

I  am,  Sir,  your  constant  reader,  M .  A.        _ 


»   •  * 
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.    .  .ARTICUt  XXII.    ,  r 

NEW  SCIENTIFIC  BOOKS. 

PRKPAaitrA  Won  PUBLtCAltOlf*  .       . 

• 

Dr.  Uwins  will:  shortly  publish  a  Compendiiyn  of  Medical  Theory  < 
atid  Praoticey  founded  on  CuUen's  Nosology.    12nfio. 

Thomas  Sandwith,  Esq.  has  in  tlie  press  an  Introduction  to  Anatomy 
aad  Pfaysicriogy;  in  a.  duodecimo  ralume. .    . 

Jaones  Bucltinghim, .  Esq.  Author  of.  '  Travels  in  Palestine/  will  "* 
shortly  puUteh  *  Travels  among  the  Arab  Tribes  inhabiting  the  ,Coun-  ' 
tries  East  of  Syriii' 

An  Account  of  the  Life  and  Writings  of  the  late  Thomas  Brown, 
MD.  Professor  of  Aforal  Philosophy,  Edinburgh;  by  the  Rev.  David 
WAfc.  

-       «  JOST   PUBLISHED. 

The  Westminster  Review*  No.  I.   6^. 

A  second  edition  of  Mr.  TredgoId*s  Essay  on  the  Strength  of  Qisl 
Icon  and  other  Metals,  much  augmented,  particularly  in  theExp^i- 
mental  Parts,  and  the  Illustration  of  the  Application^  by  popular 
Exaniples. 

I^atnological  Observations ;  Part  I.^On  Dropsy,  Purpura,  and  the 
Influenza  of  the  latter  end  of  the  year  Id2^,  and  heginning  of  182S, 
&c.  By  W.  Si^oVert  MD«  Senior  Pl^siciaii  to  the  Eever  Hoapi(Mil| 
Dublin.    8vo.,  8i.  ' 

Edinburgh  Mescal  and  Surgical  Journals  No.  L  New  Series* 
8vo.    6*. 

An  Essay  ofi,  tlie  (nven^ons  and  Customs  of  Ancient  and  Modem 
Nations  in  the  Use  of  Wine' and  other  Liquors;  with  an  Historical 
View  of  the  Pinptioe  of  Distillation.    By  Sam.  Morewood.  8vo.    12«. 
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The  Encyclopaedia  Metropolkana«  Part  XL  ^oiOp^ing  Magnetism 
and  Electro-Magnetism,  &c.    1^1$. 

A  Tonr  through  the  Upper  Provinces  of  Riddostan,  between  the 
years  1804  and  J8U;  with  Remarks  and' authentic  Anecdiites;  to 
which  is  annexed  a  Guide  up  the  River  Ganges :  with  a  Miqp>  pCt)ie 
Ganges.    8vo.    9*. 

A  new  Edilioft  ejf  IVof.  Bucklli^d'd  Reiro^iae  PiliiT^noi,  atlii^tfnE^) 
the  Action  oiTa  Universal  Deluge :  with  ^  Plates.    4to.    IL  lis*  ,0rtt 

-  t  s  »    kJ 
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Artici^e  XXIIL  '  ■  '  ' 

NEW  PATENTS.  . 

T.Hopper,  Esq.  Reading,  Berkshire,  for  c^aki  »9proiTeviwirts.ki<' 
the  manufacture  of  silk  hats,— -Npv.  20. 

C.  A.  Deane,  Charles-street,  Deptford,  Kent,  ship-caulker,  for  his 
apparatus  or  machine  to  be  worn  by  persons  entering  rooms  or  other 
places  filled  with  smoke  or  ot}>cr  vt^ff9wt$'for  the  purpose  oFextinguish- 
ing  fire,  or  extricating  persons  or  property  therein. — Nov.  20. 

J.  Perkins,  Hill-street,  London,  and  J.  Martineau  the  younger,  City 
Road,  Middlesex,  engineenB;^for  thminqicovement  in  the  construction 
of  the  furnace  of  steam-boilers  and  other  vessels,'  by  which'fuel  is  eco« 
nomized,  and  the  smoke  is  ^nsumcA — Nov.  20v 

J.  Bourne,  Denby,  Derbyshire,  stone-bottle  manufacturer,  •  for  cer« 
tain  improvements  in  the  burning  of  stone  and  hrown  ware  in  kilns  or 
ovens,  b^  carrying  up  the  best  and  flame  from  tb^  furnace  or  lil<e  belbw 
to  the  middle  and  uppeY  parts  of  the  kiln  or  oven,  either  t^ymems  of 
flues  or  chimneys  inilie  sides  thereof,  or  by  moiveable  pipes  orconduc- 
tots  to  be  placed  within  isuch  kilns  or  ovens;  alsp  by  cohv^ing  'tll»^ 
flame  of  one  kiln  more  into  others  by  means  of  chiomeyst  and  thu»  per- 
mitting the  drafl  and  smoke  of  several  kilns  or  ovens  to  escape^  whem**> 
by  the  heat  is  increased,  and  tlie  smoke  diminished.—^Nov.'^. . 

J.  Slater,  Saddleworth,  Yorkshire,  clothier,  for  mipkovements  in  the 
machinery  to  facilitate  the  operation,  of  cutting  or  grinding  wool  or  ' 
cotton  from  off  the  surfaces  of  woollen  cloths,  kerseymeres,  cotton  - 
cloths,  or  mixtures  of  the  said  substances,  and  for  taking  or  removmg 
hair  or  fur  from  skins.— Nov*.  22. 

T.  Todd,  Swansea,  South  Wales,  organ-buildl^r,  for  his  improve- 
mcsr^t  in  prodiicthg  tone  upon  musical  instrum<ent&  of  various  descrip-  . 
tions,^NoT.S2, 

S.  Browm  Gent.  Windmill-street,  Lambetfa,'Smrry,'for  Miftengine  or  ,' 
instrument  tor eflbqting a  vacuum,  and  thus  producingpowers  by  whic^ 
water  may  bearaised  andtnaGhineirpot  in  motion.— Dec.  4*    ■ 

,Ai  Buchanan,  Catrine  Cotton  Works,  for  a  certain  improvement  in 
machi98r^  bereiofove  employed  in  spinnmg^mills  in  the  cardinjg;  tvf  cot-  ; 
ton  and  other  wool,  whereby  the  top  cards  are  regularly  sirippedand  * 
kq)|.  dean-  b^  the  operatien-  of  the  machinery  wiUmut  the  agency  of 
hard  labour.— Dec.  4.  '  /" 

iJ»  Parkeit,  Manehe^r,  dvil"  e^in«er,  ifbf  a  tbrtfasi  mei^bi  of  ooamio 
&aoriiig  ^t«^Dee.  4.  '  .        v 
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ne  obienradoHs  in  cacii  line  of  die  taUe  apply  to  a  period  of  trenty-foor  hoiui, 
be^nning  at  9  A.  M.  on  the  day  indicated  in  the  &at  column.  A  daah  dwootes  tixat 
th«  r»tat]^il»dii4id  ill  tiM«aFtlbllawin$ob8^ 
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REMARKS. 

ft 


Twelfth  Mo/Uh. — 1.  Cloudy,  d.  Rainy.  S.  Cloady  and  fine:  a  ftinoot  gsk  fiom 
the  W  aU  night.  4.  fine :  wind  still  very  hi^^  5.  Foggy  moining :  doady; 
6.  Bainy^-nMiiiiigs  dkmdy.  7*  Feggy,  8.  Foggy  morning:  fine.  SL-'fine; 
Ml  Caoiidy*  11,  13.  Fine.  13.  Fmet  litok.  14.  Fine  dear  moning:  dbyveqr 
fine:  evening  foggy.  15.  Veiy  fine.  16.  Overcast.  17.  Riunyt  a  itm^  gs3«  a( 
viiid  in  the  eyening,  accompanied  by  an  uncommonly  rapid  depression  of  the  buonyiti^ 
18.  Fine.  19.  Foggy:  gloomy.  SO.  Overcast:  diizzlmg.  21.  Foggy  morning, 
•ftemoon  fine.  22.  Gloomy.  S3,  S4.  Rainy i  gloomy.  85.  Drisding.  26.  Gloomy, 
ST.  Fine.  28.  Btizzling :  nig^  stormy.  2Bw  Ffaie  t  torn  noA  ftt  fri^  90.  Camidy 
Mdin.    81.  Finely:  Bight  irindy,  with  nan. 


RESULTS. 
Winds:    NB,  1 ;  8B,2;  SW,  13;  W,8j  NW,7. 

^  ft  • 

Barometer:  Meanhdght 

For  the  month.. ••«•••  ••..«. ; 2^885  indici. 

Fior  the  lunar  period,  ending  the  24tb.... 

For  15  days,  ending  the  10th  (moon  south) 

For  13  days,  epdiqg the 234 (ipiQqQ.liO(tb) ••»«.«. 


»• « . . 


Thermometer:  Mean  height 

Forthenunth ••••«•... ^•«... ..••.. .««..«  39'828<> 

For  the  lunar  period 

ForSOda^s,  the  sun  in  Sagittarius • 

Evi^oratum. , M2  in. 

Rsin. S-38 


Uboratory^  Stratford^  Firtt  Months  22,  1824.  \         R.  EOWARB. 


160  Mr*  JtAdnTs  MeimifroSig&ai  JokrnaL\  [F£B^I82I« 


J^otc^Somt  doubt  haying  arisen  as  to  the  accuracy  of  the  high  mean  lately  astigned 
to  the  haiometikal  oboenratiiiDs  in  this  Register ^  we  have  thought  it  needful  to  veriiy  the 
aetnal  height  of  the  barometer  employed,  by  tXNii|Mirison  with  a  good  standard. 

On  the  1 6th  intt  at  three,  p.  m.  I  suspended  by  the  side  of  the  barometer  in  question, 
the  Otoe  belonging  to  my  fiiend  ^.  F.  Daniell,.d^cribed  in  page  559  of  his.  '^  Meteoro- 
logical  Bssays,^  and  whidi  he  considers  (with  due  allowance  for  the  depression  of  the 
f^T*"^  caused  by  the  smaller  diameter  of  the  tube),  to  agree  with  tlie  excellent  staodapd 
baiomctgrj  lately  oonstmcted  under:  his  diiceti^o  fbr  the  Royal  Society.  The  result  was 
Tery  SBtisfrctoty:.  the  mountain  barometer,  and  that  employed  for  this  Register,  stood 
te^ectiTely  at  30*66  in. ;  nor  eould  a  difference  of  l-IOOth  of  an  inch  be  found  between 
them,  by  either  of  two  observers,  who  examined  them  at  intervals  during  a  full  hour. 
The  tenlkperature  of  each  wais  55<^ :  the  inner  diameter  of  the  mountain  barometer  (the 
quidcsilver  of  Ikhich  has  been  boiled  in  the  iuhe)^  is  0*15  in. :.  the  inner  diameter  of  the 
wheel  barometer,  as  nearly  as  could  be  ascertained,  0*23  in.  The  quicksilver  has  not 
been  boiled  in  this  instrument.  The  barometor  was  very  nearly  stationary  on  the  1 6th, 
ftom  noon  to  midnight.  * 

In  a  eompariMn  made  this  day,  for  an  hour  before  noon,  in  the  lower  part  of  the  scab, 
the  instruments  at  the  conclusion  stood  thus,  at  temp.  58^. 

The  siphon  barom'etcr 28*94 

The  mountain  ditto.  ^ S6*895     . 


.«    '  Difference. •045 

The  oorNCtxon  for  the  capacity  of  the  cistern  in  the  moimtidn  barometer  being  iq^ipHed 
reduce*  the  difiecehce  in  the  present  cose  to  *0i4,  and  creates  a  difference  in  the  former 
of  *0I1  in.  bothin*  excess  bn  the  part  of  the  siphon  barraneter.    The  corrections  for  tern- 

> 

pentore  and  capiOaxy  depisssioir  cannot  hore  be  so  accusately  applied,  on  acoouBt  tif  the 
diffvmit  coBiitructtOQ  of  the  two  instruments.  On  the  whole,  there  appears  no  gnmad 
to  ciittttb  be  adjustment 'of  our  ownbanMiteter.  ' 


TctUnham^  Fint  Months  23, 18S4.  h.  HOWARD. 


•      \ 


ANNALS 


PHILOSOPHY. 


MARCH»   1824. 


Article  I. 

On  the  Crtfttailu'e  Forms  of  Artificial  Haiti. 
By  H.J.Brooke,  Esq.  FUS. 
(CoHttMaidfiom  p.  117.) 
Tartrate  of  Potash. 
The   primary  form  is  a  right  oblique 
angled  prism,  with  cleavages  parallel  to 
the  lateral  planes. 

MonT '.     89°  30' 

Mone 142     13 

Mon  6 107     30   . 

Tone 127     17    , 

T  on  t' 103     40 

Bitarirale  of  Potash. 
It  has  been  already   observed  by  Dr.  Woilaston,  that  the 
cleavages  of  the  crystAla  of  this  salt  are  parallel  to  the  laternl 
planes  and  diagonals  of  either  a  rectangular  or  a  rhombic  prism. 
From  the  figures  and  measurement  of  seve- 
ral crystals,  I  am  inducedto  adopt  the  right 
rhombic  prism  as   the  primary  form.     'I  he 
annexed  figure  represents  the  planes  which 
occur  on  many  of  the  crystals  placed  symme- 
trically in  relation  to  the  primary  planes. 

Mon  M' 107°  3<y 

MonA 126     15 

MonA 117       2 

coa/i 125     30 

cone' 109       0 

6on6"' 77       0 

Wew  Stries,  vol.  vii,  m 


162         On  ilk  CfystaWne  Farms  of  Artificial  SaUs.    [Mabcb, 

There  is  a*bright  cleavage  parallel  to  the  edge  between  M  and 
M^  and  perpendicular  to  A,  ana  consecjuently  parallel  to  the  great 
diagonals  of  the  primary  tfrfAina|  plants.  The  crystals  may  be 
also  cleaved  parallel  to  n,  and  to  M  and  M'.  The  figure,  it  bite 
been  observed,  is  symmetricaHy  drawn,  bat  the  crystxds  ^ire 
frequently  much  distorted  by  the  disproportionate  extension  of 
some  planes  and  the  disappearance  of  others ;  so  that  k  is  not 
always  easy  to  compare  them  with  any  general  type  of  the 
whole.  We  may,  l^owevef,  be  much  assisted  in  this  comparison 
by  the  character  of  the' plane  ft,  which,  in  all  the  crystals  I  have 
seen,  is  striated,  as  shown  in  the  figure.  By  the  assistance  of 
this  plane,  and  the  bright  cleavage  plane  perpendicular  to  it,  and 
by  measurement,  we  may  be  enabled  to  compare  the  crystals 
with  the  engraved  figure,  however  irregularly  formed  they  may 
be.  On  very  many  of  them  the  planes  b  and  l/^^  are  so  tnucn 
enlarged  as  nearly,  if  not  entirely,  to  exclude  the  other  foar 
planes  which  appear  in^rowt  of  the  figure ;  while  at  the  beck, 
the  planes  parallel  to  W  and  b"  are  similarly  enlarged.  If  these 
four  planes  were  so  much  extended  as  to  exclude  all  the  others 
which  appear  on  the  figure,  an  irregular  tetrahedron  wonid 
result. 

On  some  crystals  there  is  one  and  sometimes  two  planes 
replacing  the  edge  between  b  and  M,  one  of  them  measuring 
Ivith  h  aoout  156°,  and  the  other  about  146^*^. 

tJUrate  of  Silver, 
P-r^ary  form  a  right  rhombic  prism. 

Vond...... 116°  36' 

Mond 148      0 

MobM'  ..« 129    31 


don  d^  . 


•  •«•  •••#•• 


126    48 


On  some  cry$tais  i^ceived  from  Mr. 
Tesoheiaachtr  the  planes  d,  were  barely 
visible ;  while,  on  <Amts  from  Mr.  Coppex. 
those  planes  encroach«4  SQ  inuch  on  M 
and  M^  as  to  leave  only  minute  portions 
of  these  visible. 


M '.-  <Ji.;^ /I  »  -    AESICUiB- II* 

#.^  .»   ^'      '  **;  ..i  I  ./        .    ;      ■        '     »      ,  .     •  ,»',»••■ 

<  HmfkuMal  msd  Ihoping  Nwdks  tinffer  «i  K^f4imi  ^reetin^ 
f  AMotr^  Sy  Peter  iSarlqwifia^  FJtJS,  of  tJxQ  RayaJ  MiUtfwy 
-  Aoadeipjii.* 


,^. 


-  /Jt  ia  mvf  jus.t.a[  o^^Btuiy  woe  Mr*  Gr^harx^  disicover^d  ^f 
M^*iiilfkWg^  m  i\m  Tctri^tiQ^  qC tb^  |iqrizQQta}  ne^dl^,  ^lui^equenj; 
towbicji  UnAe.f^MB^rQu^  observ^tiofi^  Itay^  b^fi^  made  on  the 
mmd  aubject  by  Wargentin,  C^Atop,  Gjlpio,  Col,  |lev«oy,  a^l 
^ti)^#9.iWhU^  b^ve  fUl  coQ&rojied,  wi(h  c^aii^.sbf^des  of f^riety, 
lbQ:geii^ral  fact  an  ^rat  d€|tcrih^  %  tbe  ing^oious  pbiloqoph^f 

Th^^Ketpal  il^iily  cbange,  ho^vev^r,  is  $9  W^^h  f^^J^W*^ 
iMmwital  needl^i  tb^t  it :  ^paa  only  bf^  detected  witbi  t^e  ma4 
MJRefel  ftbs^vatiai^  and  wkb  tb^  r  k^o&V  dt^licat^  jn&itrmiieaU^ ; 
m4  lA  tbe  dipping  n^^dle  tbc^t  ch^gex  ^  ^"Yx  ^^  «a  e^tirm^ly 
minute,  as  hitherto  to  b&^e  escaped  observation ;  for  it  waif  only 
i(itfa«iy««r  liSQ,  t^at  tbe  Iloyal  Apadec^y  ofS!pi^^Qe§.of  Cppenr 
k^gW.Smp^eA  tbe  determin^t^n  of  tbis  i^otion,  P9  aa^f^ptory 
experiments,  as  the  pri^e  subject  for  that  year ;  but  the  pri^l^f  4 
understand,  has  never  beei)  adjudg^,  no  satisfactory  commiini- 
eation  having  been  receiwd- 

Under  this  difficulty  of  observation,  it  occurred  to  me,  that  it 
would  be  possible  to  increase  this  deviation  pn  bntb  need|e9|  so 
as  to  lender  it  distinctly  observable,  by  reducing  the  directive 
power  of  the  needle  by  means  of  one  or  two  magnets,  properly 
disposed  to  mask,  at  least  in  part,  the  tenrestri^  influence  ;  a 
method  whifh  has  been  long  practised  by  mineralogists  ap4 
elhen,  when  the  inject  has  been  to  detect  minute  attractionf 
I  expeqted  by  this  mean^  that  the  cause,  whatever  it  mij^ht  he, 
that  ^rpduces  the  daily  variation,  wonid  exhibit  itself  in  a^ 
increased  degree,  and  thereby  render  the  results  mora  persptcut* 
ous,  and  fix  with  more  precision  than  has  hitherto  been  dpne,  the 
time  of  chanee  and  moment  of  maximum  effect* 

Suppose,  for  example,  that  a  finely  suspended  horifontal 
needle,  under  the  natural  influence  of  the  earth,  makes  cm 
vibration  in  2^^,  and  that  by  masking  the  tenestrial  influence  by 
magnets  properly  adjusted^  that  time  of  vibration  is  increased  to 
W^;  then  it  would  follow  that  the  directive  power  was  reduced  0 
one« sixteenth  of  tbe  former,  and  consequently,  that  any  lateral 
magnetic  force  acting  upon  the  needle  would  produce  an  effect 
sixteen  times  greater  than  before ;  so  that  if  the  former  were 
12^,  the  new  e&ct  or  deviation  might  be  expected  to  amount  10 

•  AbMncted  tnm  tfie  Piiil,  fW*-  to*  l^iS,  Part  H, 
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between  three  and  foixr  degreefty  wd  therefore  be  foioh  aft.jta 
admit  of  distinct  and  satisfactory  observation. 

A  course  of  experiments  carried  on  for  a  few  days,  coniirii^ced 
a^  that  my  ideas  were  correct,  and  that  we  mignl^  whiio  the 
needle  was  kept  in  its  natural  meridian^  or  rather  adjusted  io.th^ 
direction,  produce  a  daily  variation  to  almost  any.  amount  I 
obtained,  tor  instance,  the  first  day,  a  maximum  deviaitioa  of 
3^  40^ ;  the  second,  I  increased  it  by  bringing  up  my,  magnets 
to  7^ ;  the  third  day  I  reduced  it  to  2^,  and  so  on.  I  found  also 
that  a  very  considerable  daily  change  would  exhibit  itself  with 
the  north  end  held  to  the  south,  to  uie  east,  west,  and,  in  short, 
m  any  position  at  pleasure,,  at  least  within  certain  limits,  which 
will  be  pointed  out  as  we  proceed. 

.  Fqrtnis  it  is.  only  necessary,  first,  to  deflect  the  needle  by 
repulsion  into  any.  required  position,  and  then,  by  means  of 
^mother  magnet,  to  modifjr  its  directive  power,  in  the  same  way 
fks  when  in  its  natural  meridian^  Or  the  same  r  may  be  done  by 
bringing  two  magnets  with  their  contrary  poles  pointing  inwardjik 
and  each  opposite  to  the  pole  of  the  same  name  of  we  needU 
placed  between  them,  and  by  a  slight  adjustment  of  the  former 
to  produce  the  deviation  in  question  ;  or,  which  is  perhaps sstill 
better,  the  opposing  magnets  may  be  brought  into  the  actofi 
direction  of  the  dip,  and  then  adjusted  to  produce  the  deflection 
reauired.     •         .,  ,      . 

Having  mentioned  my  ideas  and  first  experiments  tp^uy 
colleague,  Mr.,  Christie,  and  having  expressed  a  wish  that  hip 
would  repeat  them  for  the  sake  of  verification,  be  veryrefidily 
agreed  to  undertake  a  complete  set,  with  the  needle  i^.its;nat¥i* 
ral  meridian,  by  means  of  a  very  delicate  compass,  and^aiifypa* 
^tus  he  had  employed  for  other  experiments,  and  which  admitted 
of*  his  bringing  his  neutralizing  magnets  very  exactly. into  U>^ 
line  of  the  dip*  In  the  mean  time  1  proposed  to.  undertake- the 
observations  on  the  dipping  needle,  and  on  the  horizontal  ,n/e^fd]|? 
in  different  directions  ;  viz.  with  its  north  end  pointing  to  t^^ 
south,  east,  west,  8cc.  Having,  however,  met  withsome  embf^r"- 
rassmeut  in  the  commencement,  and  having  employed,  in  x:pn- 
sequence,  a  longer  time  in  the  observations  than  I  hadaAtipir 
parted,  Mr.  Christie,  after  having  finished  his  observation  iq.  iih^ 
mfsridiap,  continued  them  at  other  points,  aad  has  thereby 
detected  several  curious  and  minute  peculiarities,  wliicb,  withihif 
other  experiments,  will,  I  hope,  accompany  this  memoir*''^    •  ..  '. 


» 1 1  • « I 


JiccQunt  of  tie  Ob^ervatiom  made  on  the  dniltf  Variation  of  tM 

.  Horizontal  Needle  in  mrious  tXire^im^* 

'    My  first  experiments,  as  I  have  already  stated,  were  otilj 

matters  of  trial,  from  which  I  had  merely  ascertained  that  tlie 

«         .      .       '  ^•'  '  '-  .•  . 

*  Mr.  Christie  Ims  detnikd  his  expeiiments  in  an  extended  paper,  'Vtrttleh  succeeds 
Mr.  BAiitw's  prcflent  emmminicatioii  in  the  PbiL  Ttsnir.  '..'-■* 


W34.3  i^  I    ^     H&rizMtilafid  Dipping  Needtk.   :  1166 

Meft'I'lMi  ftmied  iiras  practicable,  and  lliat  in  certain  sitdatibnisi 
(he  needle  had  certain  directions  of  motion,  bat  I  had  obtained 
ttO' iiilttieneal  resiilts.  Having,  however,  pvoTided  myself  with  a 
iteecBe  proper  for  Uie  fmrpose,  very  delicate  aiid  UghA,  and  eiglit 
inchestinaahalf  in  length,  I  began,  towards  the  end  of  March, 
to  regist^rthe  amonnt  of  the  daOy  change  at  every  hour,  or  Hsi( 
home,  from  morning  to  night ;  my  son  taking  the  observations 
dtrriag  my  occasional  absence.  ' 

My  first  observation  in  the  new  series  was  made  with  the 
nbf^  end  of  the  needle  pointing  to  the  west,  balanced  In  tiiat 
]>6i^an  with  two  ma^ets  placed  to  the  southward  attracting 
i^aeh  extremity;  the  directive  power  was  considerably  rediiced, 
and  I  obtained  a  maximum  deviation  of  3^15^;  which  happened 
at  aboQt  eleven  o'dock  in  the  forenoon,  and  from  which  time  the 
vkrkdtion  decreased  to  a  late  horn*  in  the  evening.  The  needle. 
#iatt  ki^  in  this  position  for  three  days,  with  some  chankeof 
dircf^Ve  power,  but  the  character  of  the  results,  as  to  th^  mM:*- 
tion  df  motion,  the  times  of  commencement  and  maximum,  8cc» 
were  of  precisely  the  same  nature,  but  the  amount  was  more  or 
lelrS;  according  to  the  directive  power  left  upon  the  needle. 
•Having,  however,  after  a  few  days,  removed  my  apparatus  from 
l3ie  rbom  in  which  the  experiments  had  hitherto  be^n  made,  into 
a  bower  ih  "my  garden,  and  having  detected  a  remarkable  dtfier^ 
ence  in  the  results  obtained  in  these  two  situations,  I  determitied 
t0coi:9m^nce  th^  experiments  c/ff  novo  in  this  latter  spot,  which 
wad  M  least  thirty  vards  distant  from  any  building ;  and  afler- 
Watdsl  to  examine  the  cause  of  the  difference  in  question.  ,Thts 
efxkmination  is  reported  in  the  conclusion  of  this  article, 

[Mr. 'Barlow  here  gives  a  series  of  tables  of  observed  daily 
variflltions,  with  the  north  end  of  the  needle  directed  to  the  fol* 
Ibi^ing  pt)ints  of  the  compass  respectively : — 'north,  south, 
nbrth^^st,  south-west, east,  west,  south-east,  north-west,  horth 
n^h^east,  south-south-west,  east-northneast,  west-sonth-west, 
^ast-^sbuth-east,  west-north-west,  south-south-east  i-  south,  (ex-^ 
aibt  bearing  N.  16°  W.  and  S.  16°  E.)  and  north-north-west.] 
."Froih  the  above  results,  although  the  experiments  were  not  made 
under  such  favourable  circumstances  asi  I  could  wish,  we  may 
draWisomeverycurious,  if  not  important  conclusions;  such,  fbrin^ 
lifarice,  as  the  following.  That  while  the  north  end  of  the  needle 
irdfiiected  to  any  pointfrem  the  south  to  NN  W,  its  motion  during 
the  forenoon  is  towards  the  left  hand  (the  spectatot^  fiicing  the 
north  end  of  the  needle) ;  advancing  therefore  to  some  point  be- 
tween theNN\V  and  north ;  and  while  it  is  directed  towards  ieiny 
point  between  the  north  ^nd  8SEtt  passes  t6  the  right  hand,  that  is 
Still  to  some  point  betyveenthe  norUi  and  NNW;  the  south  end  of 
the  needie  at  the  same  time  passing  of  course  to  some  point  be- 
tween the  south  and  SSE ;  so  that  it  would  seem  that  there  ought 
to  be^spme  direction  between  those  Umit$,  viz.  between  the  Nand 
NNW,  and  the  S  and  SSE,  in  which  the  daily  motion  is  zero,  or 
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ftt  Mftst  &  ttitiiiBiiai ;  Ml  Iflitdietf  thin  k  a-AteA  tiiM^iM  dbMgl 
the  fBkf,  or  whether  il  hiiA  any  Tlbmtory  notidti  hs  Hit  mil 
•hAti^i  its  deelinaiion^  or  eteti  during  his  (Mty  ^nmfrae^^t 
qileiitiba  which  cannot  be  decided  without  a  mueH  longer  course 
of  ezperimtotft  than  those  I  have  here  the  honour  faplheseBt. 

it  IS  ahio  questionafalei  whetheif  tfao  difOttion  of  ib)s'  fiae  of 
ttO  daify  Tariatioli  is  the  ssime  in  diflferent-  parts  of  the  wMd  |f  n 
point  on  which  I  hope  to  obtain  some  infortnation  in  llio  eoiir»# 
irf'tiio  present  year;  Mr.  Foiiiter^  of  H»  M.  S.  Griper^  haiteg 
tBt^  obligingly  undertaken  to  repeat  my  experiments  at  SpitA«tfr 
g£rn>  daring  the  stay  of  the  ressel  at  that  |rface  lor  the  petraiihifll 
experiments  ;  and  from  which  we  may  hope  to  deritesoiiv'iallof 
leesting  deductions^  particularly  in  rderenoe  to  the  itiAueiictf  of 
the  direbtton  of  the  solar  rays ;  tor  it  is  cleur  from  the  Hapori^ 
stents  reported  in. the  peceding  table>  that  the  amoiint  mUtm 
deVhition  does  not  entirely  depend  upon  the  moment  ^hed  IhO 
hecit  bf  the  mm  is  the  greatei^t,  as  has  been  gen^ndly  iaim^ined ) 
fiiT'tho  time  of'thfe  maximum  dotial^ron  varies  from^^letoa 
o^bak  in  the  morning  to  four  o'oloek  in  the  afternoon^  aocori* 
ing  to  thediredtion  in  whidi  the  needle  iib  pointed^  smd  iO'^ither 
airenmnfanoes  that  will  be  mentioned  in  ihe  conclusion  of»  this 
article*  Mr.  Christie's  observations  are  ako  of  a  kind  to  <^oilr 
gteit  litht  ^ob  this'  subjeotv  •  .  i 

Anomer  conclusion;  wfaiob  I  think  we  aite  iustiffied  in  Atmnng 
fipom  the  above  experiments^  isj  that  (the  daily  change  fa  not 
produced  bv  ifc  general  deflectioil  of  ihe  directive  pow^  of  UmI 
earthy  but  by  an  increase  and  decrease  of  attraocton  of-  mfme 
point  situated  betw^^entbe  north  and  NNW,  or  between  thersoatii 
and  fiSE ;  for  1  cannot  conceive  any  other  hypotheses  that.  ^VL 
account  for  two  needles,  situated  as  in  these  experiments^  bjSih 
approaching  and  both  receding  at  the  same  time  to  andAom  tiM 
line  of  no  daily  viiriation ;  nor  for  the  total  suspension  op  <cf«Ddk 
vlifcal  vibhitory  motion  of  a  needle  when  placed  tDWafds  wid 
direction;  .    ..      ,.  i,  -i.-n 

I  am  sorry^  that  not  foreseeing  at  the  cbmmbnoemeirt'  of  my 
eiip^riments,  the  length  to  which  I  should  carry  th(^m^'I  diAnot^ 
ftom  the  first,  register  the  temperature  and  state  of 'the  atito* 
8|^ietiB;  for  fVom  certain  notes  of  this  kind  maide  lately;' 'it 
appears  to  me  that  the  qutmtity  of  daily  change  d<epend»  in  h 
greater  degree  on  the  intensity  of  the  soiar  lignt,  tban'Oliitha 
mote  tempemture  of  the  day ;  although  it  is  certain^  from  sobe 
receilt  ekperimente  by  Mr.  Christie,  that  the  change  oftempero^ 

•  Iflta  ilmidy  h%%  Ucbttd  t»  Ihb  gentfattuuifor  cfae.Movi»i9a!id«MiiilBlMti 
w-ji^nrattops  he  xmMb  duHug  the  oeceD^  TOVA£Se  of  BL  M.  &  Cenwii^^  yndet  tfie  9f\ 
mand  of  Capt  fiasil  llaU,  on  the  method  I  had  the  honour  to  jpropose  for  oorrectiiig 


obianrattoQs  he  xnade  duHug  the  ncen^  yovage  of  BL  M.  &  Onwav.  yndet  tfie 
"    ^  -       ^    ^  ^  ■    i  Ihkd       - 

great  p 
AdttiM%  ID  coaiilniellis  attentidn  |o  mettfi  in  ^ptma^vdft^^i  tlle'ihifwn 

appropriate 
tktiftllatts  Ayr  tahuittfaig  that  tnet^  to  the  test  of  actual  experlmeiiti 


mami  ot  C^apt.  isasu  Hau,  on  tne  metnod  i  naa  tne  nonour  to  propose  tor  oorrectm^ 
Uidil  attrjK^titm  of  vessels ;  and  h  Is  inth  great  pleasute  thit  I  find  he  haa  been  diftfi 
UKlbe  Adttiitdiy  to  coaHnne Sis  atlentidn  |o  thettfi  in  the ptieaaiit visage •$  ^9*0iA 
if  belt  tlja|ik{:aiie  alw  due  t^  Cf^  HfOU  ^  the  facOitiM  he.sffQideA^.tbe  i|«tfi< 
MvementionecL  and  for  the  judgment  with  which  he  selectea  the  inost'  appid^nal 


•pfait^MFthelM,  dttifaif  ikmti^f  hiA  ii  muth  grater  Ubct  imliii 
llii  inlttiiMly  i»f  actiQii  ia  the  opposuftg  magMlBy  tfaab  I  e(Hikl 

Oil  l4«  oatV^  V^riattmi  i^the  I)ifpifig  Needle k 

MoMHthftlitfeidibg  my  obcNMrvtMiM^  i^  d»b  «MUy  ekMg$  of  Ai» 
jMtrttMMtit  lmt«  ti0t  benn  ftO^^UecieB^fiil  ^^  thuBe  on  tik«  hor«M« 
tal  needle  yet  it  wiH  be  ^rofier  ttMifty  «l  fo^  words  iiA  the  Aubr 
je^  of  theexMiim^its,  akbougli  I  do  not  intend^  in  thjQ  present; 
instance,  lb  give  any  h'umerical  re&ulU ;  tiiose  t  .hav^  botaln^d 
BOt  being  so  uniform  as  I  could  wish,  nor  such  as  to  justify  their 

.  Tii«  kUdhiment  I  edlpl«^ed  was  made  by  Mi^ssi^  Wi  abd  t, 
OKftert :  il  ^Its  i'«tn&i%ably  free  and  acbamte>  atid  t^t^infy  giav^ 
MmH^  tvidi  greater  atiifoithity  thati  any  dij^ping  ni^db  l^Hi 
ii«di  The  tieedle  was  only  six  inches  in  lengthy  a  quiarter  df  iiti 
huaik  hretkd,  and  vi^ry  thin ;  it  perforhied  ih  th^  meridfoti  ferty^ 
to^  fibhilidhs  in  on^  hundred  seconds,  tthisd  imd^ihe  nsaat 
tMreMi^al  itidnene^ ;  and  when  masked  aiid  adjusted  by  twd 
M^ete  })latied  in  ike  line  of  the  dip^  it  made  Otoly  fifteen  vibra' 
lidHs  ahd  It  half  in  the  sanie  tittie$  th<^  p^wer  was  theHsforti 
tildiiced  about  eight  titties. 

It  is  not  necessary  to  explain  here  the  means  that  I  enifiAeyiedi 
ItldtiKfc  ^r^JBUtiotls  I  took  to  insure  stability  $  it  Will  be  saffi- 
ifiient  to  obsdrt )^)  Ihat  1  pAid  the  titniost  attention  to  this  essi^iif 
tii^l  id^tiditibfi,  and  that  I  believe  tny  Want  of  ^u/Ci^^ar  did  h0l 
lirise  flfbfit  any  defet^t  in  thi^  patt  of  the  prbt*esi(,  but  froni^  the 
i^treme  delicacy  of  this  instrument,  and  th^  eotiseq^^ht  diffii 
ouUy  in  adjusting  it  when  unde^  the  tnfluenbe  of  tiie  »eatl^»tn§f 
AsgMts*  I  tiWd  itii  action  for  three  week^  in  the  house,  W 
tte  jattifag  of  doors  and  other  circumslaneig^  prev^nt^  ttte  from 
drawing  any  conclusions^  I  then  removed  it  to  th^  garden^  td 
\  dp6t  #dl  piH>tect6d  by  trees  and  shrubs>  Md  fixed  the  entire 
appatttus  to  tiiy  garden  ^uMi  which  is  exactly  in  the  magn^iii 
maridiam;  and  further  sheltered  the  whole. in  the  best  w&Jf  I 
ioM^  from  tbb  effectil  Of  the  Ivind  and  weatheh  Indeed  the 
only  ine^ntenience  ^was  that  I  could  net  leave  the  n^^dle  ^ut  tfl 
Mie  night,  and  could  therefore  only  ndtic^e  whiat  look  pkce  )n  &^ 
iay  ^ti^y  and  Ifais^  as  I  Imve  s^id  above>.  Was  not  so  iinilbriti  as  I 
eoald  have  desired. 

hk  Mlidral  a  motion  commeticed  sooti  aft^r  the  ii^triimeut 
1^  adjusted  in  the  morning;  but  it  was  not  of  that  grkdual  and 
>higressive  kind  which  indicated  an  uniformly  iiicreasing  or 
teiiipsiiiing  po^er>  as  in  the  otheir  insti^nment ;  it  passed^  for 
Iftltahfe^i  ftudd^nly  ftoiA  one  hiilf  or  quarter 'd«^gr^^  tb  «indth«^ 
ftbhiot  less,  attd  which  sometimes  in  the  fcoufse  of  Ihtt  day 
^tttild  gifi^  a  difielreoce  in  the  diplo  the  at^iitit  t^ti  degree  ssid 
^Mlf^  ik  ^et^'tHbrey  b^it  1  s^ldo^  sa^^  Iki  it-  a-teMeHe^  Id 


16S^  Mr.iblMflMloiiiJ^&%Fitfifi<«M^M^    [MA.l£ii^ 

reliMt^jtthihottgkiiwheo  LvifennledAt.toMiar^iAtgbt^  jA  edmaoi4» 
tDolcvp  its.  momiiig  posiliQii*  L  m«ilc:jthuBae  obienratuuuiivmr 
thene^Ie  in  Taiiottft  directiousy  vis.  with  the  iiiice  of  tJie^iiittBM 
ment  to  the  east,  west»  novth^  south,  &c.  but  in  every  oftse  I. 
obtfiined  the  same  sort  of  daily  motioa.  The  questidn^  there* 
fbre,  0eapte4iiiig  the  law  of  vaoatioa  of  this  iBStrome^  0tiU 
Mmaio»  to  be  sttbmatted  to  fixed  principlesi  akhoiieh  there- eaft 
iM.no  longer  asy  doabt  that  it  is  subject  toadaily  chapge*  u    n.j 

Onfi  curious  Anomaly  observed  ielween  the  daily  Variations  in' 

doors  and  in  the  open  Air. 

I  hare  afaready  mentioned  that  I  was,  at  the  comtaeiKieniieple 
of  my  expierimenta,  a  good  deal  embarrassed  aiKl  delayed  by 
oettaitt  anomalies  which  I  nqtiped  between,  the  daily  changes  of 
the  needle  made  in  the  house  and  in  the  garden,.  These  may  b^ 
stated  dborliy  as  follows*  That  in  certain  |>ositions>of  thp  n^AdU^ 
towards  the  east  and  west,  the  daily  motion,  although  it  piKH 
Oeeded  witjh  the  san^e  determinate  uniformity  in  bpth  /oases,  yet 
it/tocj^  iplace  in  different  directioins ;  passing  in  the  one  ins(Min^ 
fiKm.tbe  east,  or  west,  towards  the  souu,  and  in  the  pther 
ioiwfisda  the  norths  at  the  same  corresponding  h^i^ffs  pf  the  dayi 
the.motion  in  both  instances  being  equally  distinct,  nogulafi  wiq 
pograssive'. 

..After  oarefuUy  examining  every  circ^umstance  .that  iniffht^ 
aapposed  tq  be  the  cause  of  this  singular  oh^pg?,  .1.  couJd  frialy 
vn^M  three>  that  seemed  \x\  any  way  likdy  to  account  for  it» 
-•  UAVere  the  two  magnets  and  the  compass  needle.  ii|'th^>tWi9i 
cMee  ia  precisely  the  saoie  relative  situation ;  ai^d  if  not,,  might 
not  the  cause  Ue  in  this  discrepancy  ?  -     .        .  •  > 

V  2*  The  window  of  the  room  was  to  the  northward;  wto  iit 
possible  that  the  light,  arming  at  the  needle  in  this  directioo^ 
WBQ  the.cauae  of  the  change? 

3.  There  was  an  iron  stove  in  the  room ;  could  it  be  .that  tbia 
was  subject  to  a  periodic  increase  and  decrease  of  magnetic 
power? 

'..In-order  to  examine  the  fi»t  of  these  cases,  I  meafsur^  tery 
-ftareCoUy  the.  distance,  direction,  &c«  of  the  compass  and^ms^ 
nets  whilein  the  ^arden^  and  placed  them  in  precisely  the  same 
ielfttiv«  aituatft<)Ki;i  m  the  parlour ;  still  the  motion  in  the  twa  eaaef; 
was  reversed. 

,  •  TA^XfP^9e^#  ^ecpnd,  it,  occurred  to  me  that  if  th«^  direction 
of  the- motion  depended  upon  that  of  the  light,  the  needle  ou^t 
to  be  wholly  stationary  in  thedark,  or  when  excluded  from  me 
solar  rays.  1  therefore  kept  my  room  shut  for.  two  4ayg,,ifM;^d 
only  examined  the  needle  by  the  light  of  a  wax  taper ;  but 
although  there  was  certainly  less  motion  on  those  days  than 
usual,  yet  I  could  come  to  no  satisfactory  conclusion ;  hut  I 
atill  thutk  that  further  observations  will  show  that  the  solar 
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light/^  and  not  the  tokr  heat,  is  tbie  prioicipal  epemttte  agent  id 
(irodueing  the  daily  Tariatioii.  It  remaiiied^  however^  to  examiDe 
tfae  lliird  queiy^  which  Lattempted  to  40  aa  fbUowa.  Hafiog 
placed  t^^  eompaa^  in  iUt  forper  Bitnatioa  m  the  garden^  I  fiae4 
on  ooe  aide  of  ii  a 'ten  inch  howitser  Bhell,  in  the  aame.direetifm 
with  reapect  to  the  compa&a  as  the  stove  had  in  the  parloar,  and 
at  such  a  diatance  that  \t  might  produce  a  sensible  deviation  ia 
the  needle^  tad  which  I  afterwards  adjusted  to  zero  by  a  sligb^ 
change  in  the  position  of  the  magnets,  thus  placing  the  needle, 
ad  1  unaginedy  under  similar  circumstances  iu  both  cases,  witq 
respect  to  local  attraction ;  but,  notwithstanding  1  did  in  thi^ 
way  actually  produce  an  alteration  in  the  daily  motion,  changing 
its  maximum  from  eleven  o'clock  in  the  morning  to  about  loa? 
6'clock  in  the  afternoon,  yet  the  direction  of  the  motion  was  the 
teVerse  of  what  it  was  constantly  found  to  be  in^doors;  th^ 
cause  therefore  of  this  perplexing  'anomaly  still  remains  to  b^ 
discov'ered. 

It  is  proper  to  observe  that  Mr.  Christie,  having  mad^  som^ 
of'  his  observations  in^doots,  and  some  in  his  garden,  on  two 
GOinpasses  at  the  same  time,  found  the  sdme  reversion  of  motion^ 
ia  tt\^  two  cases.  His  house  is  a  mile  distant  from  mitie  \  ha 
has  no  stove  in  the  room  in  which  the  in-door  experiments  wer^ 
made ;  and  the  only  resemblance  of  situation  is,  that  his  windoWji 
lite  tuiu^.  Is  towards  the  north.  It  should  be  further  added, 
that  iktn  confirmation  of  the  si^igular  anomaly  in  quektion  dia 
not  arise  from^his  simply  repeating  my  experiment,  but  grew 
naiumlly  out  of  the  particular  mode  he  had  adopted  td  prose* 
cute  the  inquiry ;  our  experiment's,  with  the  exception  of  the 
first  suggestion,  are  independent,  and,  thei'efore,  where  they 
both  lead  to  the  same  result,  they  may  be  considered  as  Con«* 
firming  the  accuracy  of  each ;  and  where  there  is  any  difibrence^ 
they  will  at  least  point  out  those  circumstances  wnich  require; 
farther  investigation. 


;  P.  S.  The  experiments  to  which  I  have  alluded  in  p.  166*^167, 
toade  since  this  article  was 'written,  seem  to  indicate  that  this, 
anomaly,  as  well  as  the  circumstance  there  mentioned,  may  bc^ 
occasioned  by  the  daily  varyingintensity  of  the  opposing  magnets,  - 

,  *  1-  am  aorry  I  have  not  the  necessary  apparatus  for  repeating  Morichini's  experi« 

•niot  an  die  tidet  my ;  bat  I  wduld  suggest  to  those  who  haTe,  that  the  fiieat  test  to 

.^^uh  th]»ei9ciriiiic&t  could  l^  submitted*  would  be  to  make  use  of  a  needlf  neatral^td 

.as  ahove  described,  by  which  the  magnetic  property  of  the  ray,  if  it  possessed  any^ 

eo^  not  M  of  showmg  itsdf. 
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AancLB  lit. 

Oh  4m  ImprQi>€d  Apfaretutfor  the  AnalvsU  iff  Organic  Proiuclu 
Ity  Mn  J.  f«  Cooper.*    ( With  a  Plate^ 

Ak  easy  and  accuraie  inetliod  ot  determinihg  the  ultimate 
elements  of  bodies  composed  of  catbon.  hydrogen,  os:y^en;  and 
ftzote,  has  b^toojf  Ute  yeats  a  great  desideratum  i^moh^  chettii8is, 
lis  such  a  variety  of  contrivances  have  oeen  suggested  hy  scien- 
j|ific  individuals^  all  of  ivhicli  have  their  peculiar  merits  and 
Refects.  It  is  presumed  the  .instrument  and  method  of  operat- 
ing now  presented  to  the  Society  and  the  public,  if  not  entirely, 
inay  be  considered  as  nearly  free  from  those  objections  which,  m 
faf  opinion,  may  be  fairly  urged  against  those  heretofore  in  us^^ 
It  might,  however,  be  consioe^d  ungenerous,  was  t  to  take  upon 
me  the  task  of  pointing  out  those  defects,  I  shall  therefore  con- 
tent myself  by  briefly  stating  in  this  communicatioh,  the  class 
of  substances  to  which  it  is  applicable  with  a  view  to  deterinin- 
ihg  the  jproportions  of  their  elements,  and  Iei  description  of  the 
fidethod  of  operating  upon  each  of  them. 

As  this  apparatus  seems  iQore  particularty  calculated  than  any 
dther  for  operating  on  volatile  matter,  such  as  the  essential  oitej 
tamphor.  benzoic  acid,  and  a  variety  of  similar  substances,  I 
shall  in  tne  l^rst  place  describe  the  method  I  have  adopted  in  th^ 
analysis  of  this  class  of  bodies ;  and  when  it  is  considered  tha% 
I  wnt^  not  for  those  who  are  accustomed  to  the  more  mibtite  and 
delicate  operations  of  chemical  analysis,  but  for  those  who  are 
or  may  be,c6nsidered  as  unacquainted  for  the  most  pIStrt  with 
this  subject,  I  hope  1  may  not  be  (Considered  as  tedious  shdiUd  I 
tehture  to  give  those  directions  which  to  the  more  matured  in 
Bcietice  may  seem  to  be  unnecessary.  * 

The  oxide  of  copper  used  in  the  experiments  is  best  procured 
from  the  lesiduum  of  verdigris  (binacetate  of  copper),  which  is 
or  was  used  to  be  distilled  in  glass  retorts  for  the  preparation  of 
fitrong  acetic  acid.  The  reason  I  prefer  the  oxide  of  copper' 
Prepared  by  this  process  over  any  other  is,  that  it  is  more  likely 
tb  be  free  from  impurity  than  that  which  is  prepared  by  precipi- 
tation from  acid  solutions.  Every  one  who  is  in  the  habit  of 
fireparing  precipitates  knows  the  difficulty  there  generally  is  iu 
reeing  Considerable  quantities  of  precipitated  matter  fVom  adher- 
ing neutral  salts ;  and  as  the  smallest  impurity  would  in  some 
measure  contaminate  the  result  of  the  analysis,  it  is  a  very 
necessary  precaution  that  the  oxide,  which  is  by  far  the  greatest 
in  quantity  of  any  substance  that  is  employed  in  the  operation, 
should  be  perfectly  pure.   Should  it  however  happen  that  at  any 

*  Fmm  the  TmuaedoDs  of  the  Society  for  the  Enooungtineat  of  AitS)  Mann* 
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titM  diloh  ttn  oxide  is  not  readily  id  be  p^enred,  the  ^de  thai 
is  obtained  by  heating  eopper  plate  and  quenching  it  in  w&M 
may  be  eiibatitttted ;  aitboo^h  I  give  the  decided  preflftmiee  t9 
the  former  oti  account  of  ite  nechbnical  tettnte  being  ibttch 
aiore  porottSy  and  conseqtiently  eiiposing  ^  larger  jBUrAiiie  to  Ae 
action  of  flubbtancee  in  vapour  passing  tbrongh  it ;  neither  ii  il 
«o  likely  to  choak  tip  the  tube  and  endanger  ite  buretihg)  and  of 
course  a  failure  in  the  experiment.  Supposing  the  residttuill 
ftbore  mentioned  to  be  employed,  it  is  requisite  to  eltpose  it  to  4 
fed  heat  for  twenty  minutes  or  half  an  hour  to  destroy  the  eurbo-^ 
naeeous  matter  that  intariably  accompanies  it  \  it  should  theil 
be  pulverised  and  sifted  through  a  fine  wire  sieve  {  that  pbifUoil 
which  has  passed  the  sieve  being  again  sifted  tnroUdi  a  in^ 
Cyprus  or  lawn  sieve,  the  finer  dust  is  got  rid  of,  and  ea^dh  Of 
thete  portions  may  be  separately  kept>  and  is  applicable  to  di& 
ftrent  purposes. 

A  tube  of  hard  glass,  either  of  crown  or  green  bottte  f  iMs^ 
being  eelected  about  14  or  16  inches  long,  and  frbm  onfe  t5  %ifi^ 
tenths  of  an  inch  internal  diameter,  clean  the  inside  from  dust 
by  passing  through  it  a  piece  of  cotton,  then  make  it  as  hot 
from  end  to  end  as  the  fingers  can  conveniently  bear,  and  draw 
air  thrqugb  it  into  the  mouth  (but  not  blow  through  it)  While  it 
is  still  hot,  to  ensure  its  perfect  freedom  flrom  adhering  mOistUrO 
on  its  inside>  and  while  still  warm  seal  up  one  end  with  the 
blowpipe ;  the  tube  may  be  now  balanced,  but  it  is  necessary 
in  this,  as  in  all  other  operations  of  analysis  Where  very  smaa 

iuantities  are  concerned,  that  the  beam  should  be  aflfected  by 
*200  or  1-300  of  a  grain,  even  when  loaded  with  400  or  600 
grains  at  each  end.*  The  substance  intended  for  analysis  ia 
now  to  be  introduced  into  the  tube ;  if  it  be  solid,  as  for  instance 
camphor  or  a  like  substance,  it  may  be  broken  into  sUiall  frag- 
ments and  shaken  down  to  the  bottom ;  if  it  be  a  fluid)  as  a 
vplatile  or  fixed  oil,  it  may  be  introduced  by  means  of  a  small 
funnel,  as  is  shown  in  fig.  7  (Plate  XXVII),  which  funnel  is  pre- 
pared, on  the  instant,  from  a  piece  of  flint  glass  tube  of  Conve- 
nient site  and  substance  by  besting  itnear  oneof  its  ettremitieS| 
and  suddenly  drawing  it  out ;  it  is  evident  the  semifluid  glass  will 
be  thus  elongated,  and  a  funnel  with  nearly  a  capillary  tube  and 
ef  any  required  length,  mav  be  thus  obtained ;  a  very  little  prac- 
tice will  render  this  part  of  the  business  very  easy  to  be  accom- 
plished ;  the  funnel  is  to  be  put  into  the  tube,  reaching  very 
aear  its  bottom  or  sealed  end,  and  the  fluid  matter  intrMUceu 
without  soiUng  the  upper  part  of  it ;  care  must  also  be  taken  on 
tfnthdrawing  the  funnel,  that  no  portion  of  the  fluid  is  attached 
^  its  lower  extremity,  or  otherwise  this  will  happen.  The  vola^ 
tile  substance,  or  that  which  is  capable  of  being  rendered  so  by 

*  Tbe  bftlirtiee  I  ]mt«  been  in  th«  haMfc  of  vringWM  made  ft*  me  Inr  lf«.  lUWiiWj 

a&d  is aenaibly  affected  by  MO(Hh  of  ajpram  i^en  loaded  wHh  lew  gtttbn  at  eiA 

cad. 
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irMAidMili  Mflg  now  .itttroilaead  iada  Chfi  tobe^  ito?>m^i^  ktrio 
tur^.y^  OWifiiUy  *  Mciep,  w hidi,  ^  whear  dme^  the  ^oxide  <m  0D|>pi^ 
pceyjiai^y  (rcMNlfroin  lite 'fine  duat  by  the  lavft  orjcgrprtn  mmwB^ 
fMl4/ieoendj  ibeeledLred  lioiy  ie  io  bepoiued  mio  theiobe.whtts 
IKMQ»  to  Ibe  JmgUi  of  eiffbt  or  ten  incbes,  bavng  premosly  put 
ii^  tbt  tube  en  muek  only  of  perfecdy  cokl  oxkte  «8  rwULeibiOEb 
^  fi«id  poAlion  of  metteri  am  nbont  a  quarter  ^lan  inch  labeva 
il>  OIQ  to  #taixd  aboat  the  aame  height  above  the  eotidsnbstancei 
liViiQF.  J  recommend  the  present  proceeding  ia»  that  a^  small  qaan^ 
iity.ifi^  the  oold  oxide  only  ia  naed  to  preveat  the  hot  oxide  (firona 
^fipoailg'  ill  contact  with  toe  volatile  matter  which  mi^it  otber'# 
pii^a^aMlanger  ibe  eacape  of  a  email  povtion  from  the.  t;^i^  and 
oCcoarae  woidd  give  erroneoua  reaulta;  aad  that  portion  of  coM 
Q&ide^  even  if  it  be  folly  aaturated  with  moiatiire,  can  ooalma 
awh  a  veiy  minntct  quantity  of  water  aa  not  to  aenaibly  affiaca 
the  accuracy  of  the  analysis.  Having  proceeded  tbaa,  fiuc,  m 
quantity  of  recently  ignited  asbeatoe,  or  spun  ^lass  (thefermer 
ia.  beat))  ia  put  into  the  tubei  ao  aa  to  occupy  an  meb  or  two,  de* 
pendii^  lon  the  quantity  of  water  that  ia  expected  to  be  focnsdi 
this  murt  net  be  crammed^  but  put  rather  liditly  into  die  tubei 
The  tube  i^  now  to  be  bent  aa  represented  ia  fig«  1,  and 'its 
ireiglrt  may  be  again  taken,  but  thia  is  not  a,bsohitdy  reqnisiae^ 
it  is^  hoRvever,  well  to  do  it.  The  tube  is  then  to  beiooreredl 
wii^  thin  sheet  copper,  and  placed  betweea  the  fetoeps^  n& 
lepreaentedin  the  same  figure,  / with  its  open  extremity  ioseitedf 
aader  a  jar  in  the  ordinary  mercurial  pneumatic  trou^  or  il 
may  be  connected  with  a  gaaometqr  of  Mr.  Pe^^s's  construotioa^ 
wducb>  when  ten  or  twenty  grains  of  a  substance*  ave  employed|> 
and 'the  quantity  of  either  eaibcm  or  aaote  it  contains  ss.  oonsi^ 
datable,  IS  eonvenienU  Small  mercurial  graduated  jam  maybe 
medf  even  if  very  large  quantities  of  gas  are  obtained,  aa  tba 
pre^eaa  of  dctc^MSiposition  may  at  any  timebe  stopped  alm08tin«ban# 
taneeusly^t  and  the  quantity  oootainedin  them  beine-registered^ 
tiwy  may  be  alternately  filled  with  mercury  and  dtsfuacedby  the 

Keotts  products,  as  lon^  as  any  comes  over,  reserving  on)y  dm 
;  portions  to  examinatioo,  of  which  a  few  •cnbicincbes  qImiq 
tpereqttisite« 
•   The  lamps  being  trimmed  with'Very  short  wicks,  are  now  to  bo 

Sjhted,  UgntMi^  those  first  that  are  nearest  the  gasometer^  and 
ten*  the  tube  is  red  hot,  the  remainmg  ones  mny  be  set  fire  to^ 
in  succession^  until  the  whole  length  of  tube  that  is  filled  with: 
diO'Oxids'.is  red  hot.  One  set  ckf  kunps  for  a  tube,  of  the  siee  I 
haT0  mentioned  above,  is  genemlly  sufficient^  but  should  tubes 
be  aiaediof  krger  size,  such  as  half  an  inch  in  diameter,  both  sets 
will  then  bo  refuifed.    In  coating  the  tube  with  sheet  coppev 

• 

•  XlMaBW9MtMnntdEmfiromth«o]Jd«toallafrni0«efrMd«^ 
vtpawr  tl»qiu|^  itf  mfomccMestbe  luahtf  gM  is  ao  sudden,  wMit  sot  air  this 
tioa,  it  iCDulfbeUkdy  to  burst  the  tube. 

t  I  otfBSider  Ais  M  <me  oT^e  adTantas^  of  this  apparatus. 


Ihe-vb^toe^  otherwise  the  heat  wiUbe'OcwdciclMiby'it^lM 
jHMlaoa  el'tahef^  tni  f)raVest  the  baiideii«ationiof tb^  t«fMt -&f 
irfiter^'^hicli  J9  very^  esMWtia] ;  aad  in  f>lftohig<the' tuWiietWedit 
the  ibroepe,  H  will  be  cOttyenient  to  tibwithat  ]mvt  of  i«  vAmk 
dbalatinfi  ^e-TolBtile  Maitter  to  project  beyond  the  foroe]^ :  <lhe 
betttJibAt'is  oondueted  by  the  oopMr€oat»g  ia^geaoNAVMOiigh 
to  iroiatiiBe  most  AubstaaoeB^  la  •  the  analyeis  ot  e«^a»ccfs 
eoBfteiaing  onich  hydrogen^  and  especially  when*  ten -or  twelte 
graiAt»  ef  tblem  are  taken,  it  will  be  found  etevenient  to^  Mtat^ii 
t4»the  tnbe  a  small  bulb  to*  contain  thd  water  that  isrgenttralctd: 
this  is  represented  by  fig.  6.  I  beliere  I  have  stated*  the^  whola 
ttat  is  necessary  as  vespec4B  the  manageinent  and  use-  of'  thb 
appafatus  as  fiu  as  regards  the  deeompositidn  >  of  t  volatile  ^eabu 
itaiioes ;  ia  the  neirt  plaee,  I  shall  speak  of  its  application  io>  tll6 
decomposition  of  fixed  substances^  which  after  what  has  b^il 
said  wiUreottire  but  Tery  few  words.  ^ 

-  ICthe  substance  be  a  vegetdirfe  salt^  it  must  be  freed  from 'all 
entraneoas  moisture;  this  is  best  effected  by  suffering  it'  to 
ieous»(Cwer  an^bygrometric  substance  in  vacuo  for  some  time/-* 
'./Those  tirho  have  not  the  convenience  of  an  airnpunip,  may 
eonientthemselYes  by  operating  in  this>  way,  whicri^  although 
SK>tjqfotte'8o  eleganty'  answers  the  purpose  extremdy  welL  A 
wade^saonlihedr  phial  provided  witfi  an/  accurately-^gronnd  stopper 
keing''  prooaredy  ^selMt  another  and  much  smaller  phial  that  v^ill 
easily  go.  into  it^  and  allow  the  stepper  of  the  larger  one  to  dbse 
aeoomtelyi;  it  is  as  well  to  apply  a  little  tallow  to  the  stoppef  to 
elmiice  its  more  perfect  fitting;  strew  on  the  bottom  of  > the 
Jaeger- phid.  a-^piantity  of  chloride  of  cadoium  (diy  muriate  of 
]ime)^  pat  into  the  amallcv  i^nalthe  substance- in  fine  powder 
jHlended  to  be  dried^  and  frfaee  ttiis  in  the  larger  phial  standintf 
MLjAe  cUofide;  moisten  a  small  piece  of  biliuloos  paper  wit£ 
alcohol^  and  put.it«into  the  larger  phial^  but  not  inside  of  the 
snaaller  one ;  when  thus  arrangra  set  fire  to  the  moistened  paper^ 
and  when  it  has  burned  a  second  or  two  put  the  stopper  in  its 
jda«ar;'.a£veiy  good  vacuum'  is  by  this  means  formed^  an«^  the 
process  of  dessication  goes  on  rapidly.  I  have  repeatedly  used 
diis  method^  and  founait  succeed  very  well;  I. think  e^uali^  so 
With  that  usually  adopted  by  means  of  the  air-pump  ;  alAoaj^ 
h^  some  it  may  be  ridiculed  m  these  days  of  elegance  andrefiiuy^ 
nieiit.  ■  (  •: 

J  The  aabstance  in  this  state  is  to  be  mixed  wkb  arportion  of 
Ihe  oaide  reeentfy  ignited,  but  in  this  case  saflfered  to  cool>  tfaesf 
as  iquiokly  as  possible  introduced  into  the  tube*  As  mnohr  of 
tihe  pxidb  may  be  used  as  would  occupy  ani  extent  of  tubeeauei 
in  proportion  to  that  shown  in  fig.  5  ;  a  quantity  of  oxide  is  tnen 
to  DO  pat  upon  the  mixture^and  over  this  it  is  sometimeB  well  to 

Sut  a  small  quantity  of  copper  filings  or  scrapings ;,  upon  these 
be  asbestos  is  to  be  used  ss  above,  and  tlie  op^raljon.  of  igni- 
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laAl-BieiitiQiied*  «    ^  "  r  ju^i  li^^.-^ 

^{fae  km|M  m  tbw  <m»  «9e  to  1^  ]a8^te4  <t  IM  t^^ 

Md  in  fttiee^nipa  iMy  be  easploysd^UDd  ft  ont^tfae  eiMi*;"  ^Ift 
inttead  of  sofliMrtag  4he  whole  of  tbem  to  omiliiiiio  io^  thxmt  ^  ife  Hi 
da  well  to  Mtini^sb  a  pcyflioiii  and  %a  tuffet  toly  ^ibout  ti^ip^im 
fem  to  raadatfi  m  ope9atkm;at  ono^t  bat  ti^iog  -^ate  tii  igpiilq 
the  whole  extent  of  tube  at  the  plose  of  the  pKpoeit*  l^n 
naemie  pvediieta  being  eoUecledt  and  their  hviik  noticed^  .tM? 
inlfaia  it  to  be  coodncied  in.  the  uena)  menoery  taking  'O^re^ 
ho#ever>  in  all  inatanctSy  to  nbaervci  the  preeiae  t«in»f)erattra:fif 
the  gaseav  that  their  bulk,  aaelao  the  qnimtity  of aqupons  vafiQw 
they  contain,  may  be  estimated^f  4iii4  ^tiiw  to  eqnMiff^  >  dit 
inleNiri  and  e^tamal  aih-faoea  of  the  mero^ry,  or  t0  cnlcnlate'ttia 
▼eldme  of  gna  'by  the  diffefei|oe  of  ourrcuiial  lef da^  • 

'  Fig.  If  a  a  aild  h  b,  t#o  long  spirit  lampa;  e»eh  faaiang  tea 
burners  and  wicks^  the  burners  of  each  toiiip  i^ojpfatg  te^aii^a 
Uiose  of  the  othi^r,  as  seen  in  the'  end  ^iew,  fig.  8 ;  lAieyat^ 
placed  in  a  tin  tray,  e  c,  motinted  on  fnur  feetj  tma  ttfav  ia  pev^ 
forated  in  the  middle  the  wh^lelength  of  the  lamps^'andaa  wMhl 
$ts  t  e,  fig.^ ;  the  object  in  making  the  burners  albping  try  ^thmt 
they  may  clear  the  lamps  and  approach  eaoh*  other 'av'tieaa^  set 
reduisite,  and  yet  leave  ^a  clear  carreot  of  drto  theHanies,  aii4 
the  tray  is  perforated  and  moehted  on  feet  to-  adibit  this  ott»l«iilc 

dd,  are  springing  wires  placed  at  eaeh  ^nd  of  the  tM^te 
receive  the  tobej/,  which  contains  the  substance  to  be  apalyied^ 
and  to  hold  it  over  orhetween  thelwe  rows  of  flames;  by  pveas- 
ing  the  finger  and  thumb  on  the  two  shoulders,  g  g,  fig.  2,  the 
wires  open  to  receive  the  tube,  and  close  on  letting  go ;  and 
should  the  tube  be  shorter  than  the  lamps,  an  additional  snmort 
on  a  leaden  foot,  fig.  3,  is  pieced  through  Ihe  openiDff  a  e  ortha 
tray  to  rise  between  the  flfimes.  and  hold  the  end  of  the  tube ; 
the  tubes  are  hermetically  sealed  at  one  end,  and  the  asaterialy 
thei^  put  in  while  the  tube  is  straight ;  it  is  then  bent  at  the 
ptber  end  to  suit  the  mercurial  trough. 

The  tubes  are  coated  with  copper  foil,  wrapped  spirally  roufnd 
them ;  if  each  succeeding  fbld  fie  on  half  the  other  there  ^l  ^ 
a  double  coat  of  popper  all  the  way ;  if  it  lie  on  two-thirds,  th^itt 
will  be  three  layers  of  copper,  arid  so  on;  ^r  which  the  glaa^ 
tutt^  is  supported  fVom  bending  when  hot,  and  becomes  veif 
uniformly  neated.  The  spirals  ar^  continued  beyond  the  ei|d  w 
die  tub^,  to  reach  the  support,  and  teave  the  end  within  th'^ 
flames.    The  dotted  lines  at  A,  fig.  4,  show  the  end  of  the  ttfbe^ 

•  Far  which  vmr  oonye&4ef|t  fimnultt  jiQl  hi  found  in  the  luath  edition  of  Dl 
tlaif7*eSleBie!it8  of  Chemistry.  •.**♦'     -T 


wire,  as  ati:  ..-.>.: 

&«lmrs  the  fail  in  aet  af  baiaf  anapoad ^mn  9im  Ibfi^o- 
IKirtiiii^^  sipaeeiMMmpied bythejinatanM;  finrt^  4hft  wiiifiii 
4f  ositfa  of  <eepp«f  artt!i  the  amtenalta  be  «iialyMdy:«Ml  ffm 
atide  «>f  e#PIier»  ar  aenper  filings ;  and  laatly,  aabttitaft*  <  Whftfi 
liwfaaiitil^  af  water  ibratiad  is  ccaMideri^Uay  tba  .laba^iQ'oMhw 
U(Mm  iQlo  a>  bu]^)  as  at  ft|  %«  6,  or  malted  aa  to  ooa.ii»4tf  IHit 
(Mned,aaat/.  .;  «    ..« 

Fig«  7  is  a  long  funnel,  made  br  drawing  aot  the  wA  oft  ^ba 
af  ^^anittkble  thioknasa  at  m,  till  it  is  long  and  smtiU  44»ii|gh 
Ihraugb  unto  reach  to  the  bottom  of  tba  tvuba,  and  titen  nntliAf 
itoflfat  m,  by  whieh  liquids  mav  be  inlvodaaed  to-tbabattQ|n.(IH 
the  lobe  wttboat  waiting  the  siaes« 

>  Aa  the  wiefcs  nearest  tha  trough  are  to  be  lit  first»:  mid  tbn 
remainder  in  siioaession>  as  the  fonnef.  finish  their  action^  tbaia 
aia  upright  supports  of  tin,  o  a,  fixed  on  the  lamps,  one  f(MP  each 
space  between  the  burneri,  against  which  to  rest  a  slip  of  tin  ft  pt 
to  piayievit  the  lighted  wioks  from  kindlins  those  neat^  and  it 
iW  aaahlas  tba  expef imenter  to  blow  out  tnose  that  have  dofm 
their  daty.  In  fig.  2,  the  tin  slipup  p,  is  shown  by  dotted  linesi 
iW^hing  Irqm  lamp  to  lamp:. little. flat  caps  are  put  oneac^ii 
baraor.whon  done  with^  to  prevent  .the  waste  of  spvit.  Fig,  8 
ibAws  one  of  these  caps,  f ^  on  its  place }  ^2*>fig«  If  ashsjf  fixed 
ta  liba  mefcnrial  tscmgh,  to  hold  the  lamps ;  <  s  the  graduated 
jai»  Tm  pipea  with  corks,  w  fc^  as  shown  in  .fie.  ,2,  are  the 
iparti^pres  to  poas  the  spirit  into  the  lamps ;  their  places  only  w) 
marki^  iit tow, fig.  1.  ; 
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Article  IV, 

•  '    • 

On  the  Amient  Tin  Tra^e^  as  described  by  the  Rev.  J.  Hodg9on. 
(To  the  Editor  of  the  AntiaU  of  Philos^phjf.) 

'sib,  Huet  Vor^  Cosrwwall,  Jan.  1,  ISSi 

Oif  i^  of  the  advantureia  in  our  mine  very.pbUgingly  lendam^ 
%  ^Huh  p/  Pbilo^bu,  with  whicn  I  am  muc^b  amused  in  tl|<i 
Mm^t  evenipg^  Jn  No,  36,  for  De^i^oiber,  1823,  th^e  \%  « 
Wf^  '^  On  tl^Q  En^  when  Brass  wi^fk  uaed  in  Furposea  to  whi^ 
m»  in  now  applie4»"  %  t^e  Rey«  J,  Hodgson ;  and  I  find  vk 
nagtipiied  there,  ^^  that  it  is  nrohable  that  the  J^pti^ma  of 
fMMBiwapa  bad  made.m^r«Anli(e  voyptgas  to  this  country ''  (tih0 
^p4*aCtb%  Briton#>  '^.  mor^  tb^n  16  oantutiap  before  that  time  ^ 
u.  e.  tl)e  time  of  Julius  Cassar).  <^  That  it  wa&i  knqwn  to  the 
Phoenicians  in  the  time  of  Homer,  his  acconnts  of  amber  and 
^  V^  HP^Msstionable  eyideifc^."  *^  Aod  there,.c)AQ  bg  gK>  49Vbt 
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ibitiAikitlwOMeks  ttid  Romaoft  freijoentedit  emrnnokl^  ttv^r 
after  (he  deatniotieii  of  Carthege,  if  not  sooner.'*  * 
•  .  Nowy  l£r«  BditoT)  tiiki  aeeount  of  the  tm  trade  iiidttced^iiK^  to 
iMke  eoiM  ia^triee  of  the  near  of  wy  pamh,  vrlio  gave  me 
|MfiaiB8kn*to  lodL  mtthe  books  in  bis  library  \  so  after  ikiy  tfay'a 
^Mrkin the  miner  (of  whieby  Mr.  Editor,  I  am  a  captain);  I  had^ 

Capinio  Dr.  BorlaseV  Natural  Histoiy,  and  a  few  other  works, 
%  in  Bone  of  them  can  1  find  tbat  the  Egyptians  or  Phosni- 
eiaiiB  were  such  great  navigators  at  the  period  abore  mentioned, 
i;  e.'  alioirt  1700  years  before  Christ. 

.  In  tibe  3lsl  chapter  of  Numbers,  verse  22,  we  are  told  tbat  the 
IsiKieiitesin  their  wUre  against  the  Midianites  are  directed  to 
}usm^  lor  thw  own  use  the  gold,  the  silver,  the  brass,  the  iron, 
the  tittj  and  the  lead.  If  this  country  were  then  known,  we 
abottld  feelmudi  obliged  to  Mr.  Hodgson,  if  he  would  tell  us  his 
aathoii^.  Had  this  country  been  the  only  one  in  which  tin  was 
ever  foandi  it  would  certainly  have  been  a  strong  eround  fbr  nre-^ 
eusing  thail  the  Phoenicians  had  traded  here  at  the  time  or  the 
Trojan. war;  Tin  was  generally  known  in  Spain,*  and  amber^* 
faaa-been  found  in  other  places  besides  the  Baltic.  Therefore  I 
dottot  think  tbat  there  is  /^  unquestionable  evidence''  thiat  it 
was  known  to  the  Phcemcians  in  the  time  of  Homer,  about  eight 
centuries  before  Christ.  Carthage,  we  know,  was  founded  by  il 
eofcny  Irom  thePhccnicians  neany  900  years  before  Christ;  and 
bther  eolonies  were  planted  by  them  at  Tangier,  Mala^,  Gades, 
tec*.  •  No»^,  Sir,  as  1  know  very  few  of  the  old  books,  f  should  be 
ffkKl.to  be  informed  .where  I  shall  find  any  account  of  people 
before  that  period  venturing  into  the  Atlantic  .  Where  we  are 
left  in  darkness  we  may  be  allowed  to  reason  from  analogy. 
When  title  Portura^iese  l>ecame  acquainted  with  the  use  of  ue 
compass  about  three  centuries  ago,  what  sort  of  voyages,  and 
what  discoveries,  did  thev  make,  on  the  coast  of  Africa,  and  how 
easily  were  they  deterred  from  prosecuting  them  by  a  storm. 
Cape  Non  was  mr  some  time  the  extreme  -  point  to  which  they 
ventured.  Will  it  then  be  believed  that  the  Phcenicians  or 
Egyptians  were  in  the  habit  of  trading  .to  this  country  without 
the  aid  of  the  needle  IS^-  centuries  before  Christ.  It  may  be  in 
the  recollection  of  those  who  have  read  Robertson's  America, 
that  a  Portuguese  in.  sailing  for  the  Cape  of  Good  Hopfe  was 
driven  by  the  currents  and  winds  out  of  his  course,  and  iinexw 
pectedly  discovered  a  part  of  South  America.  In  the  same  way 
GO  I  believe  that  this  country  was  first  found ;  for  ili  those 
days  what  navigator,  however  adventurous,  would  have  quified 
the  cxmst  of  Spain  to  explore  unknown  seas  ?  If  the  trade  in 
tin  by  sea  had  been  known  for  so  many  centuries,  how  dees  it 
happen  that  Herodotosj:  should  have  been  perfectly  ignorant  of 
the  matter,  and  in  his  mention  of  tin  points  to  the  Eridanus, 

^  Fliny,  U)>.^,e.  16.  f  Ptiny,  Hb. 97,  c.  S.  %  TfaaUa,  Sect  115. 


have  no  accoants  «ooarii«clof  aoy  voyages  »iaBile  to  a  ^gntlt  diM^ 
#u;0,  b^ondt  th^  Steaite  .  of  Gades  m vdb  ifariiei  >  ttiaa^  ^609  yeara 
Wor/^i  vhiiat.  iXiPttii  ivith  reapeet  to  the<Gfeeb»traidtitg  mrt| 
Ci^^^l^  t^ayfii  tlmt  thdy  came  JDere  160  years  befoia:Ottta^iaiicl 
^c^ap*i  ^xes  the  peciad  moff«  thaht  a  cetKkmy  hmety  'llV'ybara 
li^ore  Cbnat*,  .  These  >GDeeka  ^ivare.adveiitturers  who  hadqtiitted- 
l^^QBjivitb.tbe  ^Qtentioa  af  fanning  a  cokmy  oii  tha  coaatfei 
Ikj^pt)  and, were  driven  by  a  storm  throngb  the  Stmits,  wm^ 
wbiclb  place  they  settled.  These  were,  the  only  people  oCtbab 
mHoxx  who  traded. widi  us.  Nor  after  the  dealruaAion  of  Car* 
thaffe  do  I  believe  ;that  the  Romans  frequented  thia  country^  ioi 
if  they  had  done  it^  the  spring  tides  would  certaiidy  have  beea 
well  known  to  Ceesar."^   .        * 

I  am  x¥>t  unacquainted  with  the  acoount  in  Strabo,  libi  3,  of 
the  Phoenician  vessel  being  run  on  shore  by  the  'crew  wbett  p«i* 
sued  by  a  Roman.  That  could  not  poastbly  have  takea  ptaca 
until  the  conclusion  of  the  first  Punic  war^  aivd  bvthatfiniey  and 
Ipng  before  tbe  trade  in  tin  had  been  establiahed  acroaa  Fnmce 
by  the  Marseillois,  a  Greek  colony,  who  had  quitted  Pboc8sa»' 
be£bre  Christ  639,  and  bad  carried  on  the  trade  in  tin  aJld  asftber 
Mfith  theJElomanSy  to  which  Herodotus  points,  and  which  ta««b^ 
spquendy  detailed  by  Diodorus  Siculus. 

I  trust|  Sir,  that  you  will  allow  these  few  obseryationa  to  be 
inserted  in  the  Annak,  solely  with' the  view,  of  drnwins  Mr. 
Hodgson's  attention  to  the  subject,  and  with  tb^  hope  that  he: 
will  lindly  favour  us  with  a  paper  *'  On  the  Tin  TWc/'  in  one 
ofyour  future  numbers,  > 

i  am>  Sir,  your  obedient  servant^.    . 

.A  TlNJi'£B«     • 


tmtHfmmmmm 
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Article  V. 

Oh  Fossil  Shelb.    By  Lewis  Weston  Dillwyn,  Esq.  FRS.f    In  a 
Letter  addressed  to  Sir  Humphry  Davy,  Bart.  Pres.  RS. 

As  fosail  sheila  are  more  numerous,  and  generally  occur  rn  a 
bettw  state  of  preservation  than  any  other  of  the  organic  remains, ' 
they  Jiave  become  one  of  the  most  interesting  objects  for  geolo-  ^ 
&^  research,  and  there  is  such  an  exact  cdnft^rmity  m  the  • 
sti^eture  of  manv  of  theee  fossils  with  the  living  getiertt',^a6  to' 
reader  it  in  the  higheat  degfee  probaMe,  that:  the  habitii  oftheil*^ 
animaU  were  also  similar.  By  availing  ourselves  of  these  ana- 
logies, some  circumstances  attending  the  distrtbutibn  of  fbssil 
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AsUb  inay  ke  obsetfvd  which- iiaire^klufto  •sBajmd  na&c0^^tni 
tfyau/^oolA  find  thsm  t)9hft«utteit&tly  mteraBtaogf  or  likeljr'>l0 
Mshnaiuiw?  ddo?  for  mqttury^  I  beg  that  jqw  wHl.sabinit  to  .'this 
luMfai  fiooicti^  iho'foUomng  obBemitioas  oathe  fosail  rtaiaiiisirf 

'-iPikiY^  m  .descfnUiig  the  shell  AbIi  whioh  wat  enppoeedkito 
^Mld  ijifrTynan  diB)  hlu  obeevred,  ^  Imgaa  f»urpoFee  longitwiino 
iAff.taiif*  qua  pstsilnar  perfbrando  reliqna  conobylia  ^^^  taad 
ianacek  Baye,  that  all  those  mollasciB  whose  ftheUshave  a  notoU 
or  eaaalat  tke  base  of  their  apeC'tuies^  are  fiiFnishod  with  similar 
powere^  by  'meaaa  of  a  retractile  proboscis ;  and  in  his  arrange- 
ment^f'ittverlebral  animals  they  form  a  section  of  the  Traohelii* 
mdes,''  with  tho  name  of  ^  Zoophages.'  Whether  all  -these 
rracbeUpodes  are  possessed  of  the  same  predaceons  powers  of 
bfMing  into  hard  substances^  and  whether  some  of  them  may  not 
etbsuit  ohieffy  on  dead  animals,  my  own  observations' have  led 
wsi»  ffMAy  to  doubt ;  bnt  this  notch  or  canal  is  made  for  the 
pMftcnsioii  of  a'truftk,  which  is  formed  to  aaswerthe  same  paft« 
pos#a  as  the  respiratory  or^ns  of  a  Oastrobranchus^^  and  may 
serre  «t  olice  to  'distinpiish  ^  carmvorous  speeies.  The  follow* 
ing'  fossil  genera  belong  to  this  section  of  the  Tradhelipodefr**^ 
Gsmis>  Ouva,  Anealla,  Teiebellum,  Seraphs,  Cyprsea,  Ch^daf 
Volvaria,  Marginella,  Volute,  Mitra,  Terebra,  Buecmum,  Har|M^ 
Monoceros,  Pavpnra,  Cassis,  Cassidaria,  Strombus,  Rostelkiia, 
Triton,  Murex,  Ranella,  Pyrula,  Fusns,  GanceUaha,  Potamidear, 
and  Gerithiiadn.  >    /. 

/'in  all  the  «thertgenera>  of  turbinated  imivahres,  the  lower  mar** 
gin  of  the  aperture,  instead  of  being  either  m^hed  or  ah^n^ 
nelled,  4s  enttra  ^(  and  Adansony  in  his  Hist/ury  of  Senegal,  so  far 
baoh  aa  ITSZ^^has  shown  that  the  MoUuscqb  of  these  shells  haife 
jaws  which  are  formed  for  feeding  on  vegetable  substances  ;  and 
they  have  been  proved,  by  subseqnent  observations,  to  .be 
entirely  herbivorous,  i.  e.  the  marine  genera  feed  on  algae,  and 
the  fresh  water  and  land  senera  on  the  leaves  of  vegetaMes« 
These  together  constitute  the  other  section  of  tlje  Tiachelipo- 
cle^^'whi^'I^miM^ck  haat^ed  ^  Phytinhagps,'  and  it  <M^imKrifiei 
the  foJl^wios  gen^i:a  .of  fp^sjls — ^Turritella^  Turbo,  Cirnus^  £uoi^ 
pbalos,  Trodius,  Solarium,  Delphinula,  Scalane,  Natica,  Xerita, 
4iii\{«uU9iiiA,  .yivipN!ia,t  Paludina>  Melania,  Pl^iK^rbia^  Qychia^ 
ton^  Aii^ii^ula,  Torj:ial^)la,  Bulimu^,  {IeUcina>  and  Heli%, .  *  ■  i 
.  Jplv^y:  jkivbio^ted  ^nivi^ve  qf  the  okler  b^s  from  tranM^tioi^ 
Um  ^  th0fU«^.  wbi^b  }  W*^  h^m  able  tP'^iMiir^.^ftof  iirhii^ik 
Im^^^mfif^QS^  MPfiearto  tbe%e;hieifbimroiiaigaa«i»*ijydr 

^mfi^miiifJm'l^^  ^hR^iighveti^tfa^'fiivw^^ 

-i^KKV />bo*^;f-n', mi    •»  J   \.     ..  -  - .  v  ^     •    .)  .;*•.< /J  ^ o lii  iedi  bfl/{ 
*  S(Be  Siir  E,  HameV  obvfrratioiis  on  tfaU  animal  under  the  name  (^  Mjme,  In  tfa^ 

»  i*  I.,  am  \aiMB  <t^  diatipguish  this  %mm  frmn  Paludiaa  ^  a&d  ibt  fu»»t£  Vwmxi^ 
caiciila«e{  i»  mulead,  4bf  imi#  of  ike  sfieeiM  ave  naoM 4kan  ffvl^ivipinotfi.  -: ' >  -••' z •.  •.  • 


Mmtf^i^epd  vtiUl^^abfteour  Jiad  and  inbtmu  Qa  4iM.«ftdk^ 
iHiQdviltt th^  jmnariumjm  geneni  abcuiBd intha^iraia abovafthai. 
abtlky  baiiftBeiiOomparativelgr  (exitr^mely  rate  iii'ithe/««BatidaM 
itraia^4n4  Ini^a  aiogJe  tbell  iias/beeB  detentad  Jn  Mf^ddeBMl 
than  the  lower  oolite.  As  a  proof  of  this  rarity  ..'k';ffliijr  ^ 
remarked^  ia  the  list  of  British  fosaila  whteb  Mn  Smrkiasoat^aa 
ffxm  ia  Im  Introdii^tioR  to  the  Stn^  of  Organic  S;emaiiiS9>  ifaat 
Mtion^  single  apedes  of  either  of  the  cansivoroua  ganeta^ina 
beaotfffifenRed  to aay  stratum  below  the  London  clayy.  atidiOiilgr 
ikt  few  fbUowing  species  appear  ia  any  of  the  nuaieroas  lists  m 
the  secondary  strata  which  are  given  in  Conybaa^e  and  PhiUipi/a 
Ofitlmeft  of  Geology,  viz^  a  Muresc''^  aod  Plekrotoma  rosiratam 
thoigreto  sand,  Cerithium  mdanoides  ia  ehalk  mirle,  faad  a^fitHf 
ipeciea  of  Rostellaria  in  various  strata  from  ehalk  marie  to  di0 
warer. oolite.  For  the  Pleurotoma  andth-e  Cerithium,  a.Tafin^ 
loee  to  the  Mineral  Conchology  is  given;  and  Mr*  SowailqF 
thure  onlysays  thai  he  has  seen  an  imperfect  cast,  vmr  hk»m$ 
foraaev^' from  the  canal  at  Deyizes;  and  of  the  latter,  toatitwas 
fimnd  in  the  London  ciay^  and  in  the  elay  abwe^  ihe  ehaikrat 
Kewhavan^  It  is  ^o  worthy  of  resQwrk,  (hat  all  the  alMyvf* 
BMotioiied  Roatellaritt  'whioh  bav^  been  found  in  seeondavy 
9tiata  ara  nearly  allied  to  the  Idnnaan  S4rombus  Pe^-Peleeamt 
Sad'ili  may^^  be  obssryed  thoit  thjis  species,  when  fully  ^rovm,  hat 
noj; any  open  canal  at  its  base;  and  that  in  1;he  figava  whioft 
fibllter  has  given  of  the  animal  there  is  no  appearance,  .not  in 
llontagu's  description  is  any  mention  made,  of  iiiali  mtraclila 
proboscis  ormsptratory  trunk,  which  are  the  distingntsbingcha^ 
raoteia  of  a  camivorons  Tirachelipode.  I  therefom  propoaato 
ismove  these  Rbstellarite  of  the  secondsry  8trata>  which  are 
mdily  diatingutsbed  by  the  remaifcable  expansion  of  theip  outey 
lips,  teL'form  a  se}»arate  genns  with  Petiver's  name  of  i^nfaaia 
aad  the  other  fossil  Ron^eUarise  which  have  the  retotnt  StfmiAm 
jimus,  for 'their  type  aare  only  to  be  fonnd  in  strata  above  the 

Small  citcnlar  holes,  which  have  been  bored  by  the  predaceooa 
Tvaofaeiipodes,  are  frequently  found  in  recent  shells,  and  I  ^baivi 
sten^^actiy  similar  holes  io  many  fossils,  but  they  hs^e  aHbeea 
taken  from  the  London  clay  or  cmg ;  nor  have  1  been  ablo  te^* 
find  any  such  appeamnce  in  any  fossil  of  the  c^dir  fonnatiotti^i 
If  this  <^erveiion  should  be  confirmed  by  a  more  'extended 
siaaitnation*  of  other  cabinets,  it  will  prove  &at  neither  the 
ApmiiiaJdes,  orany  of  those  few  undonbtedly  carnivorous  spfeaiei 
wUeb4i»fe.baen  fomkd  ia  the  secondaiy  iMPmalioBSy  w^te^Alri 
liibed/iiith  any  such  peedaceoos  jxiweva  aa  Pfinyhias  dtiitfflbarf^ 
tad  that  they  belong  to  a  sabchvision  of  the  Trachdqpoda  zoo# 

*  Wr.  Oeotge  Sowerby  has  sent  methis  shell  wiifa  lite  natne  of  Mtre^  ettear^  illd!# 
liHLiiot mndinlMalE^,  I  havt  ^een  toi»ther  spedes of  Mvtxtx  ftom the  men  taiidm 
AecxUiMHyee^Q0etlMioiS|fr,XS.BflU«r<        ^  "^  >   .  * 
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j^lm^t'  Whieli^  feed  otdy  on  dea4 -animab.  Wit^Ht  at^foptitts; 
K^  diatioguiah  the  more  predaoeoue  from  -these  other  ^e<Ma(%  J> 
9batt  however' at  ptfeBent  confent  myi^f  with  pcovia^  audfcir 
this  I  have  adduced  sufficient  evidence,  that  the  whole  fain^lyfol 
Ae ;  ^mivoroua  Tracheltpodes  are  extremely  ra^e  iu  all  tfapse 
strata  where  the  AnuKionites  and  other  NautiUdce  abound.  .r 

.  Jn  desenbing  the  Amuieniites,  De  Montfort,  in  bis  Conchologji^ 
Systemaiiquey  observes,  that  they  areibund  of  all  sizes,  ''  depots 
la<fi^wideur  d'une  LentiUe  jusqu'a  celle  de  8  pieds  de  diameli^e'i'; 
wtJSf  as  a  proof  of  their  great  abundanee>  lAmarck  says,  '^  Ina 
m^ttte  d'Auxerre  i  AviQon,  en  Bourgogne,  est  feir^e  avee  des 
Comes  d'Aaunon/'  These  Ammonites,  as  well  as  most  of  1^9 
oAer  priiKupal  multilocular  genera,  appear  to.  hajve  becoiiipie 
estinctiin  our  northern  latitude  when  the  chalk  formation  w^ 
Qompleled  ;  but  a  few  of  the  Nautilidm  still  inhabit  the  southern 
Qoean,  aikd  theit<  molluseae  belong  to  the  carnivorous,  ord^ 
^hioh-  Lamarck  has  described  under  the  name  of  Cepfaalopodes. 
From  .the  ocourrenee  i^  such  great  numbers  of  the  ^raiyorous 
3^r«^lipodes  in  the  formation'  abo^e  the  chalk,  it  therefore 
«M>ears,  that  the  vast  and  «udden  decrease  of  one  predacepji^ 
tiine.has'beeKi  provided  for  by  the  new  creation  of  many^genera, 
aada.myriad-ot  c^cies'  possessed  of  similar  appeteocies,  and 
yet  |er9»ed  for  obtaining  their  prey  by  habits  entirely  difFerec^ 
froin  those  of  th6  Cephalopodes;. 

It  may  be  further  observed,  that  all  the  marine  genera  of  the 
herbivorous  Trach$^lipode$  to  which  either  of  the  fossil  species 
belongs,  are  furnished  with  an  operculum,  and  that  the  few  car- 
nivorous species  which  have  been  found  in  the  secondary  strata, 
agree  with  them  in  this  particular,  akhough  the  imoperculated 

! genera  are  very  abundant  in  the  London  clay.  Lamarck,  of  the 
resh  water  Trachelipodes  says,  that  those  which  are  not  fur- 
nished with  an  opercuhim  are  formed  for  the  occasional  respira- 
tion of  air ;  but  I  believe  that  this  observation  is  not  applicable 
to  the  marine  genera ;  and  it  was  Adanson's  opinion,  that  the 
operculum  is  intended  for  the  protection  of  the  animal ;  nor  can 
I  lasagine. any. thing  against  which  such  a  shield  would  be  more 
necessary  than  the  long  and  pliable  fingers  of  the  Cephalopodes, 
when  they  abounded  in  the  seas,  as  Aey  must  formerly  liave 
doile;  It  is,  therefore,  at  least  b,  cutions  coincidence,  that  all  the 
tnarine  Trachelipode^  of  the  transition  and  secondary  strata^  6f 
wliich  r  can  find  any  record,  belong  to  genera  which 'tire 
furnished  with  an  operctiluni,  and  that*  none  of  the  mtnieir<MiAs 
'unoperculated  genera  should  have  beeu  found  in  any  other- than 
t!he  tertiary  formations  where  the  Aibmonites' disappear;  "Per 
the  protection  of  the  testaceous  Gasteroppdes  no  such  shield 
wostid  be  wanting,  and  including  this  order  it  may  be  g^Pf  fally 
observed^  that  none  of  the'  niarihe  un6porculated  Molliiscie, 
except  the  Cephalopodes,  are  to  be  found  inthe.lias,  or  in  any  of 


^ ' 'dMM ^fitrktft ;  ^d  it  ni^p^ani >to  aie^thfti  «•  imkk  gtmOit 
ibi^Meh^ilr^s  th«  sattle  vaEriety  of  lestaceous'limttiftib'  ^hiohf 
p^'iMiabifs'our  is^etts  ii^  to  be  fbond  in  the  itdjoitimg 'be^>6f 
lo^rooiite.-  "  »  -  --''^ 

*  THe  fbfbgoitig  obsenrations  are  confined  clii0fly  to  Britisb 
fossils ;  ^fik'  as  a  few  of  the  testaoeons  Cepfaal<^ode8  slatt  lif«^ltl 
Hki  Waraier  dimates,  it  is  possible  that  tiie  A&Hnoditos>  sift  well 
4s'abme.odier^  6f  the  extinct  genera,  'may  have  existed- loii^Otfi 
and  Mliit  their  itoiains  may  be  found  in  the  t^tiarv  k^fitMi»m 
Oi*  the  more  southern  latitudes.  Althqt^h  fossil  -  moitilidte  siif 
eeihmon  in  the  seoond^iy  strata  of  the  United  States^  the^  ai^ 
siid  not  tb  have  been  found  iii  -Sottth  Americ^;  and  it  tnay{ 
Acorefore,  be  queried  iVbetb^r  the  Cephaldpodes  w ere^  tiot  tCda^ 
fified'to  die  more  Boithem  latitudes  ^when  the  cbaik  formatim 
%«8  ccttnpleted,  and  whether  a  decrease  in  the  etttrth's-  tei9|i€ifti* 
tttre  at  that  period  may  not  have  occasioned  the  entive^destmo* 
tioti  of  some  genera,  and  a  migration  of  others  to  the  southward'. 
"It  is  highly  probabley  when  a  more  perfect  knowledge  of  the 
te^tilceous^  animals  has  been  obtained,  that  the'  line  of  imjttiry 
^MUeh  I  have  now  stt^ested  mray  be  greatly  extetided,  aivd  tl^ 
<5oIlected  tendency  of  such  analogies  between  th^  habits o^lindng 
%^j&n9ts  ftnd  the  org>anic  remains  of  .the  difierent  striata^  Mur 
terve  to  tlirowsome  light  on' the  natu^  of  the  changes  whi«9 
the  surfece  of  our  planet  has  undergone.  '  . .  t  ( 
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Article  VI.  •    •     ^ 

On  the  active  Power  of  Dilatatioii  of  the  Heart. ^ 
By  David  Williams,  MD. 

V  (To  the  Editor  of  the  Annals  of  Phihsophi/,) 

DBAB  SIR,  Liv4rpo0l,  F4d:i,:i8M. 

3v,5!he  following  observations  were  made  during  my  experiments 
im  the  practicability  of  an  operation  for  phthisis  pulmorialis^t 
i^nd  also  while  inquiring  into  the  cause  and  the  effects  of  ap 
obstruction  of  the  blood  in  the  lungs.J  By  securipg  the  trachea 
^^f  an  i^inimal  at  the  ^cme  of  inspiration,  the  heart  continues  its 
iftfi^iop,  for  some  time.  To  ascertain  the  strength  of  the  active 
-Jiawer-j;>fdilatp.tioa  attributed  to  the  right  auricle  and  ventnple, 

'  *^ShLfet«ct«A  fimn  An  EaUif  tta  th«  Motive  PouMti  of  Ui«  CiBoUktkm  of^tlMiBloMl, 
•  >^  beforHhe  UUsnay  and  Phitosophi^  Society  of  liverpool,  Jan,  1S24; 

••  tif^wfe  for  June,  '      ,  .  ,,...  .  .   >  •  •      I  .'. -^   • 

X  Annatt  for  September.  "  "      '  '. 


ttl  Dr.  Wmm9  ^  iik  weinf4  Power  '     [MMit^ 

lltt  i<»T#  HWe  ciABfiretttdv  ito  inteicN?  as  nesr  tfi*  dii^yhtan 
lIli'doA^tie,  md'th^  BU^or,  «i  Hide  above  its  edlraiidcr  mtiifdn 
iiMMbj  '  Ai  t^  Mridd  wm  tiios  sudd^nfy  Ihoiled  to  dir  MMil 

inantity  of  blood,  that  the  vena  ozy^gos  and  the  ooxoMrf  nrtHui 
JllfediAto  kf  itwtti  expected  tbat^thcr  blood,  wbich  reiaaitied 
IkoitMbrior  ^v%  hfHtw^en  the  oovbpressed-piiit'asidtUerattmM 
Urotidhttf^  beM  pikmp^d  out  $  btit  no  efl%iet  iticlieitiDi^  «  asMoit 
MtMotion  ofblood  fiom  the  teolated  jmtioii  of  theiaferiot  mn 
MtoM  bB  perceived.  Had  the  anricte  or  tealttde  exerdted  the 
Auiolidn  of  Active  dilitation^  it  miiat  iMtte  been  diacoveMiy;  ftr 
tte  ltiiig;s  m€te  qtiieM^fat,  ixsA  no  mtiaeiilay  action^  e»re  that  vi 
Ibo  heart  ftaeU}  perplexed  the  obiervationw  After  the  last  m^^Uik 
^fik4  kft  ventricle  hac^  oocurred,  irregular  and  bamed^j  dr  flut^ 
teifogoojitractione  oftiidmnscokrflbreaofAeTi^tTeiitnclertaka 
jl^Iaee;  Wheti  th^jr  hate  ceased,  the  rf^iit  v^ntricfo  foetofaU mM 
tkrfty  atid  the  l^ft  feels  contracted  or  cofiapaed.  if  noar  we  opeki 
due  of  the  ptilmoiiiafy  veins  near  their  termination  in  Ae  anrieki^ 
ti6  ^HfBiiiAbn  of  the  latter  chamber  or  of  the  ventricle  will  uke 
place  $  but  as  the  residue  of  th^  blood  in  the  ptdnfonary  v^ina 
tlriiite  into  the  ventricle,  it  imperceptibly  fiHs,  and  its  Walls  JM 
softer  to  the  tonch.  -^  • 

'*'  Weiiihall  now  take  into  consideration  the  influenee  aaoribod 
^  ibe  active  power  'of  dilalMion  of  the  heart  in  the  eeonofBf  ^ 
the  circulation.  In  the  ftrst  plttce^  we  shall  inqnire  intia*  tha 
nature  of  the  power;  then  compare  its  characteristic  qualities 
with  the  above  phenomena ;  afterwards  we  shall  be  able  to 
Judge  whether  we  have  arrived  at  any  facts  capable  of  furthering 
our  acquaintance  with  the  moving  powers  of  the  circulation.  As 
Dr,  Wilson  Philip  is  the  la«t  autmn*  on  our  subject  whose  Trrit- 
ings  I  have  perused,  I  shall  take  the  liberty  of  quoting  the  fol- 
lowing periods  from  his  Valuable  essay,*  so  as  to  give  inj 
readers  a  correct  statement  of  the  ideas  entertained  by  Dr. 
Philip,  as  to  the  nature  and  the  influence  exercised  by  the  inho* 
rent  dilating  power  of  the  heart,  and  also  the  resilience  of  the 
lungs,  "  What  purpose  then,*'  says  Dr.  Philip,  'Ms  served  by 
thfe  nllaliftg  power  of  the  ventricles  increased  by  the  t^nd€n<^  of 
the  lungs  to  collajpse  ?  It  favours  the  entrance  of  the  blood  «udw 
dehly  propelled  mto  it  by  the  contraction  of  the  auricle ;  and 
the  degree  of  dilating  power  is  well  proportioned  to  this  office. 
Without  this  dilating  power,  the  tendency  of  the  ventricle  would 
1)e  to  remain  in  a  state  of  collapse  after  tne  systole^  and  part  of 
the  power  of  the  auricle  would  be  expended  in  dilating  the  ven- 
tricle. Here,  as  in  many  other  instances,  both  in  man  and  tHe 
Inferior  animals,  we  see  nature  saving  the  muscular  by  fhe  sub- 
stitution of  the  elastic  power."  In  the  last  sentence  we  perceive 
Dr:^PMf^  recognising  elasticity  to  be  the  nature  of  Ae  inherent 

*  Some  Obserrationt  relating  to  the  Powers  of  Circulation,  &e«  Medieo^fair,  Tians. 
Vol.  xii.  Part.  II. 
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ficdi^tt/ivificli^^mtbtes  the  Ventricles  to  ditate  tbett^v^>  IPfsIf^ 
^kh^iA  the  ntttire  df  llie  aetion  of  sm  eMtte  bodi^?  '^i^.  Jk>^|i 
Hunter ditis  delhied  llr:. ''  The  actioa  of  elai^Mcitf  i»  coti<^tuj(i(^ 
and  Its  itumediate  el^s  a^e  produced  =  tvbettef  e^  the  t^sjMtlic^ 
h  imaoved ;  by  wbith  it  may  be  distii^^i^lfed  tnm  <^^l  ' 
ftewertf/^'*    Frtnir tmi' defintitioh,  w^featti tbat^tetike^qf 


elaslie  body,  b  permanent,  aiid  that  as  adcrti^at  thi|Sr  ri 

lilmbdiately  regains  its  natural  i^tate  or  test.-  la  o/r^etf  4^*f 
itoo^atkm  of  our  problem/  we  shall  admit.  <l^e  b0dy<6f  ti^.^ 
Vefltrltle  of  the  heart  to  be  possessed  of  an  ^l^stib  {ii:<^er^*«  J^ 
the  93^10!^  of  tfaii  ventricle  throws  tke  elas^ifif  |ttQpi9^  ^| 
&Meci  pbaitiotr,  and  as^  the  tentriete  remains  fo^(io)iie!Nii|]«) 
itfciflfft.^jBtode  l<i  u  (9CympariuHv09tate  of  ooUapi^^a^  lir^^  bft^.. 
|Qnd5'«(Wlr^#ith  the  influence  of  the,T>ow%if  nvhich'retiliia 
daring  thai  |i6Hod  in  that  etate,  and  tne  elastic  pir<>|keHy  H 
iltelantly  testore  itself  to  its  natural  position.  Before  W^  set 
i^eut  releasing  it  from  its  constrained  situation^  we  &ivSX  inquif^ 
into  the  nature  of  the  power  which  we-  have  ix^  centeiid  #kifc. 
iAi  a  state  of  relaxation  in  a  muscular  ftbf e  snceeed^  the  lidif e^ef 
tontraction,  it  follows  that  the  action  of  the  mus^Caliir  fibt^a  W" 
tile  walls  6f  the  Ventricle  cannot  be  the  cause  of  the  eonfinefbeiit 
•f  {be  elastic  property  in  its  unnatural  positioti;  for  we  ^idiidl 
eonttaclion  to  be  the  last  motion  of  the  ventricle.  The  resistiitf 
wHr^  theft  must  arise  from  the  propulsion  of  a  portion  of  the 
Wdod  into  the  feorta  ftdm  the  cavity  of  the  ventricle  by  its  »yfe^ 
tcitey  without  its  being  able  (by  its  elasticity  or  ac^hre  power  of 
dilatation)  to  draw  its  wonted  supply  in  rettitii  from  the  aurieli^^ 
n<i  account  of  the  latter  being  itself  deprivejd  of  its  usual<.sippp^« 
Therifote,  as  the  elastic  property  endearours  by  its  ifeaetion  to 
t^gdin  its  natural  state  of  rest^  a  tendency  to  fotmavatatt^  im 
flift  cavity  of  the  ventricle  must  be  the  result,  which  e^(3titalh- 
letainsthe  elastic  property  in  its  constrained  positiptl.  WoWtf 
We  'can  estiiblish  a  comraunicatioH  between  the. cavity  of  the 
ventricle  and  the  exterior  air,  it  is  evident  that' We  shall  q<> 
away  with  thp  tendency  to  a  vacuum,  and  consequently  with  tlife 
JS^istanCe  offered  to  the  reaction  of  the  elast{o  piV^petty.;  St^Oji 
'a  communication  is  easily  established  withotit  doiog  attiy  i«ji]^ 
to  the  walls  of  the  v^ntricler,  by  f.pening.  one  of  the  pvXxntti^tY 
veins,  neat  their  junction  with  the  auticle.  In  the  natratiouof 
out  experimental  investigation,  we  are  informed  that  after  ^ok 
to  expedient  was  had  recourse  to,  that  no  such  pheno)|neiioti  ajl 
dilatation  of  the  ventricle  was  remarked.  Therefore 'if  WftCH^ 
d<!pei|d  oi3t'  the  correctness  of  die  observations  during  thfe  teoVe 
^tperimetits,  and  if  observations  under  such  circumatahces  C^A 
^  relied  oa,  we. must  conclude  the  active  power  of  dilirta^i^ti,  ^ 


«  ^n  tlie  ISIoda. 
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|B^  Active  Power  of  Dilaiatian  qfihe  Heart.    (NLjspcJgki^ 

the  Action  of  the 'elastic  property  of  the  anrioles  and  Tfintrides, 
to  be  eitheir  ideal,  or  to  be  so  extremely  feeble,  as  to  be  capable 
of  evading  our  senses  under  the  most  favourabli!  situatitoii  ia 
which  'we  can  place  the  organs  for  inspection.  For  I  can 
scarcely  concme  it  possible  to  devise  more  decisive  modes  of 
ascertaming  the  existence  of  such  a  power,  though  ever  so 
trifling,  thm  those  had  recourse  to. 

Further,  as  the  action  of  an  elastic  substance  is  as  perfect 
after  the  extinction  of  life,  until  the  process  of  putrefaction 
destroys  its  texture,  as  during  the  existence  of  the  animal ;  by 
examining  a  heart  detached,  after  its  absolute  death,  'or  after 
k«,  utiopyi^   contraction  by  the  vis  mortua,  we   can  readily 
satisfy  ourselves,  whether  the  walls   of  the  ventricles  haye 
apy.'  4ftstfc  prQperty  that  can  be  appreciated.     If  we  find  a  heart 
(i^optrf^ptec^  and  on  pressing  its  body  so  as  to  flatten  it,  tliat  it 
does  not  present  to  our  senses  a  disposition  to  recover  its  natur^ 
/»))iape  similar  to  what  we  witness  in  the  truly  elastic  arteries 
whose  roots  ^are  attached  to  its  base,  what  in^rence  are  we  to 
drawl  Why  certainly  we  must  need  infer  that  it  possesses  no 
greater  elastic  property  than  muscles  in  common.    The  condition 
of  the  heart  ereatly  depends  on  the  state  of  the  animal  when 
killed.    Fat  oeasts  (more  particularly  sheep^,  from  their  un* 
^vieldiness,  and  from  the  action  of  their  diaphragms  being 
restrained  by  their  obesity,  are  easily  overdriven,  and  sometimes 
on  their  way  to  the  slaughter-house,  to  prevent  their  suffocating, 
they  are  obliged  to  be  '^  stuck ; "  or  from  urgency,  they  are  killed 
while  yet  breathless  and  ready  to  faint.    The  nght  ventricle  of 
the  heart  of  an  animal  killed  in  such  a  plight  is  found  to  be 
oi^ed,  and  the  reason  appears  to  me  to  be  obvious.    As  the 
'ood  is  more  or  less  obstructed  in  its  passage  through  the 
lungs,  previous  to  the  sticking  of  the  ammal,  the  pulmonary 
artery  and  the  cavities  of  the  right  side  of  the  heart  are  necessa- 
'rily  more  or  less  gorged,  and  the  ventricle  and  pulmonary  artery 
must  remain  so ;  for  during  the  time  the  animal  is  bleeding  to 
death,  a  small  portion  only  of  the  blood  which  they  contain  at 
the  time  Ae.  animal  is  stabbed,  can  pass  into  the  system  of  the 
pulmonary  veins,  for  want  of  pure  air  in  the  air  cells  of  the  lungs 
to  enable  it  to  undergo  the  mysterious  change  in  the  rete  Mal- 
pighii.    Thus  the  right  ventricle  will  be  large  and  flabby,  or 
with  its  muscular  fibres  relaxed  after  the  pluck  is  extracted ;  for 
in  consequence  of  its  being  retained  in  a  state  of  extension,  the 
action  of  the  vis  mortua  is  prevented  from  affecting  its  muscular 
fibres^   .When  ap,  animal  is  killed  by  dividing  the  blood-vessels 
of  the  neck  without  any  previous  obstruction  in  the  lungs,  then 
no. engorgement  can  take  place  in  the  right  ventricle,  for  the 
blood  TUMies  with  unusual  impetuosity  towards  the  point  where 
there  is  the  least  resistance,  and  in  a  few  minutes  nearly  the 
whole  of  the  blood  in  the  body  escapes  through  the  artificial  out- 


g 


kl6<  I  thio^k  the.  gocgpedtttale  ef  the  right  ventriiole  -olJthe^kwxt 
of  aa  animal  whea  l^ed^  while  breathkss  luod*  faifit|'^ta«  be 
anothler  evidencean  support  of  my  opinion,. that  prostiiUion  of 
sHeiigdi,  arisang  from  short  contiuuancie  of  anxious  esortioni  is 
the  immediate  effect  of  an  obstruction  of  blood  in  the  luBgSi^ 


Article  VII. 

A  Table  of  Equivalent  Numbers, 

[Since  the  publication  of  any  tableof  equivalents  intht  AttMnh, 
various  important  additions  have  been  made  to  this  department 
of  chemistry ;  new  editions  of  Dr.  Thomson's  and  of  Dr.  titeriry's 
treatises  on  chemistry  have  appeared,  and  Mr.  Brande 'has 'Pub- 
lished a  table  in  the  Institution  Journal,  In  the  present  table,  I 
have  inserted  corrections  obtainefd  from  various  -sotirceS,  ^iifd 
a  few  as  the  results  of  my  own  experiments. — JBdtf.] 
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ACID,  acetic      , 

crystallized  (l*  water) 
arsenic  •  . 

arttalous  '   . 
Itenzdic     *   .        '   . 
'boTadc?    '  .  • 

'  crystidfi2ed(9'w«teT) 
carbonle 

ehloric         .        '   • 

ehkinodic     •  • 

chlttooazlMiiiic 

oUorocyMilc 

cfaicmi^  • 

chri&;  •  • 

^  cry«UdliMd  (9  water) 
(Dolumblc  ? 

ferxDcjranic  •  . 

fluoboric  ?     • 
fluoric  . 

formic 

iluosilicic      . 
gallic  ?  •  . 

hydriodic      . 
hydrocyanic  .        '    • 
hydroflaork  •        *   . 
hyposolphttioas        • 
liypostt^httric  * 


TABLE  I. 

50 
59 

es 

54 
ISO 
28 
40 
S9 


76 

161 

50 

68 

58 

58 

76 

158 

? 

28 

17 

SI 

84 

6S 

186 

27 

17 

84 

SO 


Add,  iodic 
miflic 
molybdie 
'    mdlybdoag 

miiriatio    '  •         '  «  ^' 

nitric  (dry)   .        '  , 

liquid  (ip.  gv.  1*SQ  8  watee) 
mtxous         .        *  «    .       , 
oxaik  •        '   ,      /    • 

ciystallixed  (4  water) 
perchloric      .  .  • 

phosphoric   .  .  ^ 

phosphorous*  •  • 

saclactic       •  •  • 

succinic  (anhydrous  crystal^ 
sulphuric  (dry)     '   •  ,' 

liquid  (sp.  gr.  r4838) 
sulphurous   .  « 

tartaric         •  «"  ' 

erystalliied  (I  water) 
tu&gstic        .        '    .       * 
uric 
Alum  (dry)         •        '    . 
(d^taOiz^  85  water) 
Ahimifia  •        '    •        *   • 
sulphate    '  •        '   • 
si^bmlphatt  (S  acu^  S  bme^ 


"I'     i 


I    I 


165 

no 

64 
S7 
54 

■78 
46 
SS 
78 
09 
88 
80 
105 
50 
40 
49 

88 

'67 

'  '76 

180 

45? 


487 
87 
67 

J16 


w 
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TMe^f  Eji^i^lM  Numh^i 


AkmkiMk  • 


Unrtt?(diy> 

ciystaUized  (9  water) 
carbonate     •  •> 

aesqmcarboiiate  (2  water) 
citrate  • 

flttoborate  . 
hydriodate  . 
iodate 

nolybdtte  • 
BBtitiatB 


(eryet.  1  watifr) 

phoqplurte     . 

phoqihHe     • 

nicdnate      • 

sulphate       • 

sulphite       • 

tartrate         •   ^ 

pofassa-tarfrate 
AJQtimony  « 

chloride        • 

io&le  • 

deutozide 

peroxide       •  ^ 

protoxide      • 

Bu^uret  '  . 

poiassa-tartrate 
Anoiiate  of  ammonia 

poiash 

soda 
Arsenic   . 

acid 

chloride 

iocfide 
AJrsenions  add 
Azote 

chloride 

I. 

io£de 
peroxide 
phosphor^ 
sulphuret 


..»r>J 


acetate 
arseniate    .  4 
arsenite        • 


19 
17 

tr 

19 


57 

9^ 

118 

75 

S9 

148 

168 

M 

54 

71 

aa 

#9 
45 

ST 
67 
57 
49 
84 

208 
44 
SO 

169 
56 
60 
52 
60 

• 

79 

110 

94 

38 

62 

? 

? 

54 

14 

70 

106 

195 

86 

82 

86 

78 

128 

140 

132 


Dome 


atrate 


iodate 

mtMite 

muriate  (ayst.  1  wate^ 

ogudsle 

phosphate 

psflKphHe 

Miecwscte 


itilpltite 

tarftate 

tuBgsiaie 
BensoiiraifA 
Bicarburetted  hydrogen 
Biflkkmth 

acetate 

arseniate 

benzoate 

chloride 

citrate 

iodate 

iodide 

nitrate 

oxalate 

oxide 

phosphate 

phosphuret 

sulphate 

sulphuret 

tartrate 
Boradc  add 

add  crystallized  (9  water) 
Borax  (8  water) 
Boron 
Cadmium 

carbonate 

chloride 

iodide 

nitrate 

oxide 

phosphate , 

phosphuret 

sulphate 

nlplittni 
Caldttm 


iUsfi^,' 


•r 


I9i 

109 


IM 

136 


•'•'-M06 


I   '.A'}r.*i/d 


98 


V    t...r....j,^ 


.f   i   -i 


f4!t 
199 

t2er 

7 

72 

200 
108 
IS8 
245 
197 
134 
116 

80 
107 

84 
120 

88 
147 
22? 

40 
158 

6? 

56 

86 

92 
181 
118 

64 

92 

78 
20 


im,ivi 


Tn^s^fBtdPfOa^yJf^mUrgi, 


tm 


Ht 


flttpride 
iodide 

oxidtt  (Ume) 
phosphuret 
Bulphuret 

Gflomel   • 

€l|pii^ioric  add 


mbdiloride 

AydlOalJOIldc 


>- 


,s» 


wilplimct 
^tbonic  add 
^t    oxide 
CSfflmTet  o£  azote, 
sulphur 
phosphorus 
Qnliuretted  hydrogen 
Ocxiuiii    . 
^JMoric  add 
Chlorine 
jQl^oimuin 
deutoxide 
oxide 
QoMt      . 
ac^te 
ar«eniate 
hepzoate 
borate 
,  ^    CBfbonate 
.  ^    chloride 
dilate 
,   iodide 
nitrate 
•    oxalate 
,  peroxide 
, .    phodphate 
phosphuret 
protoxide 
<  .   sulphate  (dry)  « 

crystallized  (7  waler) 
'. .    sulphuret 

tartrate         • 
Colttmhium      .    .  .    .. 

^tefper    . 
M'    aoetate      •    • 


'  I 


f  w 


M 

.    36 

.  145 

\    «8 

.     32 

36 

836 

? 

6 

190 

;     49 

48 

50 

14 

18 

.    S8 

98 

14 

96 

.    38 

18 

8 

46? 
76 
36 
28 
44 
36 
96 
84 
96 

154 
56 
56 
69 
99 

151 
88 
70 
? 
62 
38 
34 
74 

137 
49 

101 
144? 

■    ISO 


cry8t.(6water.Cknnto4vw)  184 


V  I 


hinacctotc  ,  ...      .,„  ,.  180 

<;ry8t.  (3  water.  $8t.  verdipilil  ^(^ 

subaoeUte  (1  add  9  baaa)^,,;^.  .^  210 

carJMnate  (unhydn^is)  •    ..  4p.,,<  109 


(9  water,  malachite) 

iodide  .  . 

^,r    perdiloride   . 

.^.  pernitrate  ^  . 

persulphate  . 

crystallized  (10  watei^ 

'  perphosphate 

phosphuret   . 

protochloride 

protoxide 

peroxide 

sulphuret 

Co/Tosive  sublimate 

Cyanogen 

Fluorine  . 

Ohidns^  • 

Gludnum 

l*pld        .  . 

..     chloride 

iodide  . 

protoxide      • 

peroxide       • 

sulphuret     . 

chloride  of,  &  sodium  (d^y) 
crystallized,  8  water 
Hydrogen 
Iodine 

•  I  * 

Iron        .  .  .        , 

,  •  * 

protodiloride  , 

perchloride 
peroxide       •  • 

protoxide      • 
sulphate  (dry) 

crystallized  (7  water) 
persulphuret  . 

protosulphuret 
l^ad       .  .  .       ' 

acetate  .  . 

crystallized  (3  water) 
sub-binacetate 
sub-tritacetate 
arseniate 
benzoate 
borate 
^.     carbonate 
ddorate 
chloride 


'    •  .♦      ' 

.    » 

•J  <f  r. 


111 

189 

136 

188 

160 

950 

136 

76 

100 

79 

80 

80 

279 

26 

16 

96 

18 

200 
236 

•  „   825 

1+1«208 

Jl  +  3»224 

If  8=248 

296 

368 

I 

125 

28 

64 

89 

40 

36 

76 

139 

60 

44 

104 

169 

li39 

274 

386 

174 

238 

134 

188 

»• ', 

.  ,   140 


i-i.  t 


.«! 


a. 


li 


H  I 


I  .'»i      \U  )f* 


.1  •  .  J 


188 


TaMe  ifBpdttiOmi^hfmbitti  [Midtikj 


chmmate 

.      164 

dttBte          • 

170 

deutrndde  '              • 

116 

kdate           .            .     '       < 

877 

'      iodide 

.      889 

malate 

188 

molybdate     • 

.      184 

nitiate          .           •     '      . 

166 

oxalate 

.      148 

peroxide 

180 

phosphate    • 

140 

phosphite     . 

138 

phoephuiet  • 

116 

protoxide 

118 

Bueciiiate      • 

168 

sulphate 

158 

sulphite 

144 

tulphuzet 

ISO 

tartrate                     •  «        < 

179 

Lime       •           •           .           , 

88 

acetate 

78 

arseuiate 

90 

'beii2oate       .           .    '       . 

148 

biphosphate . 

84 

boiate 

50? 

carbonate 

50 

chloiate        • 

.      104 

chloride 

64 

dtrate 

0 

86 

chromate       • 

80 

hydrate        .            •      ^     , 

37 

iodate 

193 

muriate  cryst.  (5  water) 

110 

oxalate 

64 

1                                                                                     » , 

phosphate     .           • 

56 

phosphite                  • 

48 

sucdziate 

78 

sulphate 

68 

crystalliaed  (8  water) 

86 

,    ,  sulphite 

60 

tartrate 

95 

tiingstate 

148 

iithia      .            . 

18 

carbonate 

40 

nitrate          .            , 

78 

phosphate 

46 

sulphate   *    . 

.    58; 

lithium           '    .           •           , 

►  '     10 

diknide        .           . 

.        46 

iodide          . 

.      135  : 

milphuret     • 

»       S6| 

MaBMsia 

.    >J*.  ^i-^^    90 

a*PWiffirfiMThorohate  . 

1t«V»4      ^ 

bonte? 

'    '^'V^'    4S 

carbonate 

4S 

hydrate 

■•.'•    » 

mmiate 

■  .   •     5T 

nitrate 

:    74 

phoq>hate 

-.  "    48 

^      sulphate  (dry) 

.'      09 

erystalliaed  (7  wat 

erV  ' '  .    '  1«S 

tartrate 

.    •    87 

Magnesium 

; '  IS 

cfahnide 

•■•■.'*    48 

iocBde 

•  un 

phos^uret   . 

sulphuret     • 

«  «•«#     oo 

Manganese          • 

tM. 

acetate 

86 

benzoate 

r      156 

carbonate 

58 

dihnrate 

.      118 

chloride 

.'      64 

citrate 

. :  •  n 

dentoxide 

.       46 

oxalate 

'•'     T? 

peroxide 

•  .-'•  u 

phosphate 

.'      64 

phosphuret    • 

40 

protoxide      • 

.'     36 

succinate       • 

.            .86 

sulphate 

.     i^ 

tartrate 

,   •         .**•   103 

Mercury 

.J  800 

bipersulphate 

*  «   896 

bisulphuret  . 

.  '*'•  -'.'^   832 

bicyanuret    . 

'•' ':  *  862 

perchloride  • 

.          *ft 

periodide 

*     .  ^  460 

petnitrate 

•  '"-.'^  384 

peroxide 

i  *  216 

perphosidiate 

...        ^:.    212 

persulphate  . 

'  •-.'•  256 

protochloride. 

.         .   .      236 

protonitrate  . 

.      262 

'   protosulpbate 

'    ''.      248 

protoxide 

•  'L  '    208 

Molybdenum   •    • 

i     •  V       48 

'*       protoxide  •    •        •    , 

:  -  .v"V'     56 

ll^kel     .            ;        . 

.      r\      29 

'   acetate     •    • 

*':.i'U        87 

arseniate      .' 

•*«"'\=-.        99 

\9^1U ;         Ji'iAhi^'Eftdmktif^^im^w^ 


\^ 


y*    be^BMte 

,    -40? 

borate           • 

.      70? 

f.fv  boFifee          , 

,.,      ,^,     ^:    ..».   -    59 

carbonate 

70 

f;.    oiuoiurtc  «  • 

.  .            .        59 

chlorate 

184 

v..    chloffide 

,65 

chramate 

.       100 

,.    dtrste 

95 

citrate 

.      106 

»..    iodide 

.      154 

hydrate 

57 

,  .    nitxBte 

91 

iodate 

.      813 

,    oxalate 

73 

moiybdate    . 

.       180 

,-.-^    peroxide 

? 

nitrate 

•       108 

.    phoeplia^ 

-  .            ,        65 

oxalate 

.84 

phosphuret*  r 

•        41 

phoiphate     . 

•        76 

^,      protoxide     « 

.        31 

.198 

,    sulphate  (diy' 

)           •            .        77 

'  succinate 

.            .98 

crystalluec 

I  (7  water)        .      140 

sulphate        . 

.        88 

sulphiuet 

.        45 

sulphite 

.        80 

tartrate 

.      104 

tartrate 

.       115 

|!i|tric  oxide         , 

.           .        30 

tungstate 

.       168 

^itrpgca 

.        14 

Potiumuin 

40 

iUtrons  oxide 

22 

chloride        .            « 

76 

Oiefiantgas 

7 

iodide 

.       165 

Chmium 

.            .           ? 

peroxide 

.64 

.     oxide 

? 

phosphuret  .            « 

58 

t)xygen 

8 

protoxide  (dry) 

.            .'       48 

IVdladiiim 

? 

sulphuret 

56 

oxide           « 

? 

Rhodium 

.      44? 

^J^ocphorus 

18 

peroxide 

60 

carbnvet 

.            .        18 

protoxide    .. 

.      58? 

'       chloride 

,            .        48 

Selenium  ? 

.        41 

percliloiide 

.           .           .        84 

Silica       . 

16 

nilphuzet 

88 

Sflictum  .          • 

8 

Flatinum 

96 

Silver 

.       110 

amDMHua-nni 

liate     .            .196 

acetate 

168 

.    perchloiide 

.148 

arseniate 

.       180 

•,-   peroxide 

.       118 

arsenite 

.       178 

K.;  .  bi-phosphuie 

t           .            .       180 

,         benzoate 

838 

«>...«   bi-fulphuiet 

.       188 

borate  ? 

.       140 

^FoU«h(dry) 

48 

carbonate    .  . 

.       140 

)•:    acetate 

98 

chlorate 

.       194 

^.'.'^  arseniate 

...       110 

.  chloride 

.       146 

,,;  .  antuite 

.       108 

chromate 

.170 

■•'  bc»aoate 

.      168 

citrate 

.       176 

'    Mcatbooate  . 

.98 

iodate 

.      883 

cryftalliaej 

1  (1  water)       . .      101 

iodide 

.      835 

''  f   IttdRomate  * 

.158 

mdlybdate    •  ~ 

.190 

r^-   bimurseniate 

.      178 

nitrate 

.*      178 

» '^  ?*  biMxalate  •  < 

.            .      180 

oxalate 

.      154 

r^l   'biphosphate 

.104 

oxide 

.      118 

••>  '    biaalphate  -  . 

.         \      188 

phosphate     • 

'.       146 

w^/'^     ctxstaDize^ 

1(1  water)         .      137 

sulphate 

.      158 

V  'bttattrate    • 

.      188 

sulphite        . 

,       150 

'^  '     erpittS^tmi 

Ulwater>.       »      191 

sulphuret 

.      186 

»Q 


r/^pAM&wir  ^^VmAM; 


Urtiate       .  •  .  • 

tongstate    . 

ao^to  •  • 

qrystaOizcd  (6  water) 
.  aiB«iuate     .  • 

arsenite         . 

beD^oate     . .  .  • 

bicarbonate. . 

bors^te?      .  •         .  • 

carbonate  (^) 
iTystalUz^  (11  inMBO) 

chlprate 

chiomate 

dttiite 

hydrate 

iodate 

molybdate 

nitinite 

oxalate 

succinate 

sulphate  (.dry) 
crjstalliaed  (IQirttter) 

sulphite 

tartrate 
^       and  potash 
Sodium    . 

chloride 

iodide 

phosphuret 

peroxide 

protoxide 

sulphuret 
SUfch? 
StRNitia 

acetate 

borate  ? 

carbonate 

citrate 

hydrate 

nunate  (cryst  5  water) 
-  oxalate 

phosphate 

sulfate 

tartrate 
SttontiuBi 

chl^Dride 

iodide 

phosphuret 

sulphuret   ' 
9li0u    •  • 


185 

238 
38 
83 

136 
94 
86 

159 
76 
54 
54 
,153 
{106 
84 
90 
41 

197 

}04. 
86 
68 
82 
72 

163 
64 
•» 

214 
24 
^ 

149 
86 
86 
32 
40 

142 
62 

102 
74 
74 

110 
61 

134 
88 
80 
92 

119 
44 
80 

169 

56 

60 

? 


Mfbur  . 

carburet 

chloride 

iodide 
-    phosphuret. 
9iilphur?tted  hydrogen 
Tannin?. 
Tdluriupn 

chloride 

oxide 

Tin 

bisulphuret 

iodide 

peroxide 

protoxide    . 

perchloride. 

prolochloridjS 

sulphuret    . 
'  phosphuret. 
Titanium 
Tungsten 
Tungstic  add 
Uranium 

oxide 
Uric  add 
Water   . 
y ttria   .  . 
Yttrium? 

acetate 

ars^iiat^ 

benjsoate 

borate 

carbonate 

chlorate 

chloride 

dtrfte 

iodate 

iodide 

nitrate 

oxalate 

oxide 

•  phpjsphatQ 
T  phosphuret, 

succinate 

su^hate(dry) 
oystalliMd  (6  wplM) 

sulphite 
,    tartrate    . 
IQ«qonia  . 
2ic9onium 


74 

46 

^  90 

183 

74 

t   66 

;lJO 

M 

P 

120 
P 

.  ■■   '  r 

^  ■'  '4*? 

•   >^->"  40" 

«    <r  39 

.   .(  34 

.     •  •  92 

•  '^162 
,    ./64 

64 
.  118 
.       70 

.    m 

.     .207 

•  ISSr 
.       96' 

,        78 

I  .■  *.       10  ' 
d  *\i''  '46 

..,  ^  •> :  M 

tr  no 


711  3icari 

33      Oj[yg 


u 


J'iAki^^Bfi^^MkttiiiJf^vtibarv^ 


\S6 


^lo    hammte 

,    -lA? 

borate           • 

.      70? 

tj*  borate 

'    ;■'.      '^  *      V*    ■  "* '    *     ^^ 

carbonate 

.            .        70 

.         .  .           .        59 

chlorate 

.      124 

^^   cUoridA 

.        «5 

chioinate 

.       100 

. ,.    dtrste 

95 

citrate 

.       106 

;,    iodide 

.      154 

hydrate 

57 

^ 

91 

lodate 

•      813 

, »    oxalate 

73 

molybdate    . 

.       180 

c?    pwoxMe 

? 

nitrate 

.       102 

^      phoB|iliate^   . 

-  .            ,        65 

oxalate 

.            .        84 

-.  J    phosphuiet.  , 

•        41 

phoiphate     . 

•        76 

0      protoxide     , 

37 

quadroxalate. 

.      198 

•olphate  (diy' 

)           .            .        77 

succinate 

.98 

crystallued 

I  (7  water)        .      140 

sulphate 

.        88 

sulphuret 

45 

sulphite 

80 

.    tartrate 

104 

tartrate         • 

.       115 

|i^c  oxide 

.30 

tungstate 

.       168 

^l^trogen 

.        14 

Potiumuin 

.40 

I^tnms  oxide 

29 

chloride        •            , 

76 

piefiantgas 

7 

iodide 

.       165 

Cwniuni               • 

.            .          ? 

peroxide 

.  ,        .        64 

...    oxuLe 
Qxygen 

? 

phosphuret  .            . 

52 

8 

protoxide  (dry) 

.            .'48 

hoiadinni 

? 

sulphuret 

.          \        56 

oxide 

• 

? 

Rhodium 

.      44? 

^luwplionu 

18 

peroxide 

60 

-,    carbnvet 

.18 

protoxide    .. 

.      52  ? 

.     chloride 

48 

Seknium  ?           •            < 

.        41 

■  1 

,84 

SiUca       . 

16 

salpbinet 

88 

Sflidum  •           • 

8 

Flatinum 

.96 

SilTcr 

.       110 

ammoDia-niu 

riate     .           .196 

acetate 

168 

.    perchloride 

.148 

arseniate 

.       180 

•f;c.   pcraxide 

.      112 

arsenite 

.       172 

Kj-^  ,  bi-photphuie 

t           .            .      120 

bc&zoate 

238 

^::^  bi-Milphuiet 

.      128 

borate  ? 

.      140 

>titadi(dry) 

48 

carbonate    .  • 

140 

)-:    acetate 

.98 

chlorate 

.       194 

4/."  arseniate 

•            .       110 

chloride 

.       146 

,,,  .  antuite 

.102 

chromate 

;            .      170 

•^^  bc»aoate 

.      168 

citrate          • 

.       176 

'  r    Incarbooate  « 

.            .        92 

iodate 

.      883 

cryttalliaec 

1(1  water)       ..      101 

iodide 

.      235 

'«^  bichtomate - 

.158 

nMdybdate    •  ~ 

.       190 

-y'  binaneniate 

.172 

nitrate 

.'      178 

r '  ?  biimalate  • . 

'  .            .       120 

oxalate 

.       154 

^l^  'bqjhosphate 

.            .            .104 

onde 

.       118 

'tr '   biaolphate  -  . 

•      188 

phosphate     . 

.       146 

>'}r^     ctjrstaDize^ 

Ul  water)         .      187 

sulphate 

.      158 

-*  'bHartiate    • 

.      182 

sulphite 

,      150 

^        cnrttalliJBed 

lUwater>.       »      191 

sulphuret     • 

.      126 

192  Tabk  of  Egidutkiit  Numbert: 

Bonctc  Mid  (crjBtallized 


Sulphuric  add 
Potassnim 
Yttriaf 

Snlpharet  of  w^Uum 
Caibooafte  of  lithsa 
Deutoxide  of  manganese 
Fooxide  of  iron  . 
Fhosphi:^  of  manganese 
Fhosphuret  of  iron 
5  Oxygen 

Hydnt4of  soda*. 
Phosphniet  of  nickel 
Seleniun?  • 

Protochloride  of  carbon 
Oxide  of  zinc       • 
Carbonate  of  magnesia    - 
Borate  gf  magnesia  P 
Siilphuret  of  cobalt 

* 

Protoxide  of  chlorine 

Strontium 

Peroxide  of  manganese 

Deutoxide  of  Ghronuum 

Bliodxum? 

Protosulphuret  of  iron 

Antimony  . 

Fhoqihate  of  amnoonia 
Ziroonia  ? 
Sulphuret  of  nickel 
Uiicadd?  « 

5  Water 

Niti0U8add 
Chloride  of  lithium 
Phosphate  of  lithia 
Phosphuret  of  zinc 
Oxide  of  tellurium 
Cerium? 

Protochlqride  of  phoaphtfiiif 
Potash  (dry) 

Phosphate  of  magnesia    . 
Subchloride  of  carbon 
Molybdenum  ?    . 
Chloride  ,of  magiiesium   . 
Phoep^te  of  lime  P         , 

6  Oxygen  ,  , 

Sulphite  of  ammonia 

liquid  «ul|iiuric  add  (1  water) 


>     40 


■} 


41 


42 


1 


.     44 


:i 


45 


1 


:>  4ft 


•J 


.1 


•v 


•J 


48 


49 


H ydfocfaloride  of  caiboQ  , 
Caibonateoflime 
Borate  of  lime  « 

Acetic  add        \ 
Snlphuvat  of  zinc. 
Succinic  add? 
Chlorocarbonic  add 

Chloride  of  sulphur 
Protoxide  of  riiodium 
Phosphuret  of  potassium . 
Protoxide  of  antimony     . 
Strontia  •  •  • 

Chromic  add       •  , 

Oxalate  of  ammonia        • 

Dry  nitric  add    . 
Muriate  of  ammonia 
Carbonate  of  soda 
Protoxide  of  cerium        ; 
Arsenious  add    • 

6  Water..  .  , 

Sulphuret  of  potassium    . 
Deutoxide  of  antimony    . 
Chloride  of  caldum         • 
Phospha^  of  lime 
Phosphujet  of  strontium  • 
Protoxide  of  molybdenum 
Carixmate  of  cobalt 
Borate  of  cobalt  ? 
Cadmium  .  « 

7  Oxygen  ,  ^        • 

Sulphate  of  ammonia       • 
Hydrate  of  potash  « 

Borate  of  ammonia  (2  water) 
Muriate  of  magnesia 
Tin  .  ,  . 

Cabonate  of  manganese  • 

Sulphate  of  lithia 
Citric  add  (dry)  . 

Borate  of  nickd? 

Acetic  add  crystallized    . 

Carbonate  of  nickel 

Chloride  of  sodium 
Persulphuret  of  ircfi 
Peroxide  of  rhodium        •    . 
Phosphate  of  soda 
Sulphate  of  lime  • 

Sulphate  of  magnesia  (diy) 
Sulphnyet  of  antimony     . 
Peroxide  of  antimony      , 


J 


■     58 


1 

i 
J 


69 


54 


Btf 


Bl» 


.      4  «  r  •  ••I" 


Hjdn^.of  strai^tia 

FhosplLteaf  eobdt 
Chloride  of  cobalt 
Anenic'acid        • 
CUorocfanic  ataA 
Oxalate  of  ammoiuad  water) 

Gallic  acid 

7  Water  . 

Pcnnide  of  potassium 
Sulphite  of  soda  . 
CUoiide  of  manganese 
Protochlotide  of  iron 
Onde  of  cadmium 
Copper  • 

Molybdous  add  • 
Sulj^uret  of  midybdenum 
Fbosphaie  of  manganese 
Chloride, of  lime  . 

8  Oxygefi  .. 
Carbonate  of  anp 
Bonte  of  ranc  ?    • 
Oxalate  ef  lime    • 

Chloride  ci  nick<^ 
niosphBte  of  nickel 

Protoxide  of  tin  - 
Sulphate  of  alumina 

Sulphate  of  alumina 
Tartaric  add  (dry) 
Acetate  of  anmionia 
Succinate  bf  ammonia 
Fecrocjranic  add 

Peroxide  of  dilorine 
Sulphate  01  lime 
Phosphuret  of  cadmium  ? 
OialHleofBoda   • 

Caibonate  of  potash 
Borate  of  potash? 
Oxalate  4f  cobalt 
GUoridedfzine   . 
Hiosphatt  of  dne 
Bniom  '• 

Acetate  flf  magnedbt 
RMnphniBtoftm  . 
UsHcadd 

I'Rtiate  of  ammonia 
Taodn?. 

ifew.Seri€9,  voi,,  vii. 


Tabk  of  Eq^^ieiit  Numben. 


193 


1 


} 


} 

r 

J 


i 


61 


09 


63 


>     «* 


66 


66 


67 


V     70 


U 


Liquid  nitric  ad4  (9  water)  •  \ 

Crystatbed  oxalic  add  (4  waterX 

8  Water  . 

Sulphate  of  soda  (dry) 
Nitrate  of  Uthia 
Protoxide  of  copper 
Oxalate  of  manganese 
Bismuth  • 

Mdybdic  add 
Sulphuret  of  cadmium 
Carbonate  of  strontia 
Borate  of  strontia  ? 

9  Oxygen  ■  • 


>     78 


• 


Oxalate  («f  nickel 

Nitrate  oif  magnesia 
Sulphuret  of  tin '  • 
Peroxide  of  tin    • 
Sulphite  of  zinc    . 
Sulphate  of  cobalt  (dry) 
Chloride  of  tellurium 

Citrate  of  ammonia 


Chloric  add 

Crystallized  dtric  add  (2  water) 
Crystallised  tartaric  add  (I  water) 
Chloride  of  potassium 
Phosphate  of  potiuh 
Phosphutet  of  copper        • 
Bi-carbonate  of  soda  (dry) 
Protosulphate  of  manganese 
■  ■        -  iron  (dry) 

Sulphate  of  nickd  (dry)   . 

Bar3rta     •  •  « 

Acetate  of  lime    • 
Succinate. of  lime. •  • 


Aneniate  of  ammonia     • 
Bi-carbonate  of  ammonia  (8  water) 
Oxalate  of  zinc    • 

So^hite  of  potash 
Oxide  of  Insmntfa 
10  Oxygen  • 

Peroxide  of  copper  • 

Protosulptiuret  of  copper . 
Chromate.of  Ihne.  •  , 

Phosphate  of  strontia 
Chloride  of  strontipm 


J 


} 


73 


>    74 


75 


>    76 


77 


78 


79 


^    60 


m 

CHlori^e  of  antimeBf 
8iigaj>    •      •    * 

flltniUoflime     • 
Fli08|>huret  of  iMriuin 
Perdfl<nclde  of  iron 
Sulpllate  of  ziifc  (dry) 
A^eUUof  sodn     • 
Succi&Ate  of  soda  • 

Bi-chlofide  of  phocphonis* 
Fhosphuret  of  bismutk 
Bi-phelpliate  of  lime 
Chromtte  of  soda . 
Aoeta^  of  cobalt  . 
pxaliMe  of  potash 
^artrnte  of  ammonia 

Arsenfite  of  soda  . 

Sulphate  of  lime  cryst.  (9  w^Mtfr) 

'Carbonate  of  cadmium 

Acetate  of  manganese 
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Article  VlII. 

Astronomical  Observatiom,  1824. 
By  Col.  Beaufoy,  FRS* 

'  Bushey  Heath,  near  Stammare.  r 

JJadtttde  ftl^  37'  44^9"  North.    Longitude  West  in  time  V  80-93". 

^>Jan(  17.     £menion  of  Jupiter's  second  C  0^  07'  47"  Mean  Time  at  Bushejr* 

■atdme.; {6    09    08    Mean  Time  at  Oreeni^. 

I  ffln  contact  with  the;  iQh  J  w  .►,,)    '      -    ". 

f»o|a4  «6.»   Jupiter'sthird  satellite./.,  planet's  limb.  ..$  '"   **   ^^  VM.T.Bushey. 

]  tl^mcnion 10  «5   l6  J 

Jan,^.     Eknenion      of  Jupitet^     fint(,  9iS5    33    Meaa Time  at  Aadbiri 

:>'.      f,.,,,...  ,|amUt^j,...,, J  9,  26    54    Mean  Tin^e  at  Oiwa^FJch. 

Jan.  31.     Emdruon    of  'Jupiter*s  second  (II     21    36    Mean  Time  at  Bushey. 

|.  ,  satellite. .  .v.^ fll    ^    S7    Mea& Time lU CMniiMch. 

^  PA.  !•    Jupitedsfiwrth, 5 Immcr.  7^ 48'  35 '  M.T.Bushex       7^  4»' 56'! ;|^T/^r. 
^^  satdUte.-..  jEmer.    9    59  36  lO     0   57 

Pdi.ll.     Immersbh  of  r-a  Oemftrf  by>     q.    «,     4,.nK:j.^'.i '|i:«  *  '  ^  '' 

tto^.w..i...^...;....$    ®    ^'    47;«Sidei,4.4y«W.,,,„.,t 


<diftttoM 


(feb.  14.     Emenion    of    Jupiter's     first  (  7  ^  43    56    Mean  Time  at.  j^ufl^^ 

satelllW^.J«.*< ;.«'.•/' 7*  45    IT    Mean  1*ime  it  Greenwich. 

0  ™  1  ...a_A.. 


^  *  Aeeoidfaig  to  the iVUMictt Miebttif^ ^. eclipM  «f  this  MCdllt^  tOttkiplac*  at 
ISh  IS'  S5''4'MR!llMrfriUlo  iwMrtfedjbi&hd  )he  pianet,  at  10^  26^  Jli  .QMHWich 
tine,  making  a  diflbmce  of  2*>  52' 04\ 


m  ■•  -  afr.-fa»iwtWito»>  ■■•  *^         iMA^iiM, 


if 


,  ^  (To  the  Editor  of  the  Annah  of  Fhilosophy.) 

rat,  llHi<*f,  JDm.  89, 1894,  > 

'When,  in  the  Affiiiib  f6t  February  last,  you  did  me  th^ 
IkToiir  to  publiish  my  remarks  on  the  enigmatical  cave  at  Picker- 
ings -Which  has  given  nse  to  so  many  unsatisfactory  conjectures, 
I  confess  I  was  carried  away  with  the*  then  prevaflin^  bfiitlMti, 
llMitIhe  remains  of  the  animals  found  there  had  been}ocaIt%iid't6 
the  spot,  and  their  assembling  there  for  safety  was  in  that  cas^ 

rftt  teprobftble  ttt  the  tilihig  Of  waters  of  the  geheraliiobd;  B«t 
have  since  felt,  thttt  the  objection  founded  on  clitnate  is.iiisui^ 
tttountable,  and  that  they  could  not  have  been  draped  thei:e  l^ 
the  hyeenas  is  now,  t  believe,  the  most  general  belief;  for  not  to 
insist  on  what  Dr.  Knox  asserted  at  the  Werheriah  LectQi^, 
feported  in  the  Physical  Journal,  No.  16,  viz:  that  the  hy^fli^df 
HMthem  Africa  are  not  in'  the  habit  of  conveying 'lihtBirnriry 
a^y  into' dMS,  it  «eems  impossible  to  reconcile  to  r«asoti' thd 
ihey  shmild  have  found  such  various  animals  near  together,  as 
the  elephant^rhin<>cero8,ox,hor&e,hipi)opotamus, tiger,  bear,  atrd 
wolf;  or,  if  they  had,  that  they  should  nave  been  able  to  itktk 
aueh  si  labour,  so  much  beyond  their  united  strength,  or  to-hav^ 
destroyed  all  the  skulls  by  even  tb^if  fbrcep  jaws;  neither  t^atl 
any  one  be  made  to  lielieve,  could  aQ  this  be  proved,  that  stick 
ammals  as  these  totediluvian  hyaenas  are  described  to  be  inpoiat 
of  magnitude,  would  have  left  even  the  smallest  remains  of  su^ 
small  bones  as  those  belonging  to  the  rat,  mouse,  raven,  pigpoh, 
and  lark.  Ducks  &nd  partridges  would  have  been  btit  a  mouth- 
fiiltothem,  and  it  is  not  very  easy  to  imagine  by  what  m^^ 
th«y  could  be  able  to  catch  them  any  more  than  rabbits  ianA 
hiarts.-  ■'•'••';■. 

"  Let  tns  suppose  the  gnawed  marks  on  the  boTiesto  be  esta- 
blished by  comparison  ;  it  proves  nothing  of  their  hiavin^  ^eeh 
Siawed  where  tney  were  found ;  and  as  to  the  polish  acquired' by 
eif  feet  and  hair  passing  over  them,'  that  really  must  always 
be  considered  as  conjectural,  and  proves  nothing  as  to  locality. 
Admit  even  that  a  considerable  portion  of  original  gelatinous 
matter  (as  has  been  asserted)  remained,  it  could  only  show  that 
the  period  since  the  destruction  of  tliese  animals  had  not  been 
very  extended,  not  that  they  died  there.  Again,  if  no  skull  was 
left  entire,  but  only  chips  found,  and  solid  parts  of  bones,  or 
angular  fragments  projecting  through  the  stalagmite  above,  we 
should  be  a  little  cautious  in  naming  so  many  species,  and  varie- 
ties c^  species,  of  small  animals :— even  Messrs.  Cuvier  and 


lHHtl.         4mm^l.Jlim»mA9^  lit 

Clift  might  startle  at  this  difficulty  one  would  thiuk.  But  at 
Mt  in  %  lubfeet  oa  which  so  few  are  competent  to  decide^  and 
fio  much  has  been  advanced  on  thfe  continent  by  supposed  infal* 
lible  judges,  that  we  must  be  silent  on  that  head  ;  only  it  doed 
seead'Mranrdy  that  if  some  are  so  evidently  giiaw^dr  ttiOre  ir^ 
not  so ;  and  I  do  not  find  one  in  that  supposea  state  among  the 
immense  mass  that  Mr*  Cottle  has  collected  from  Oreston ;  and 
a»spmft  one  must  have  been  left  if  tliis  was  th^ir  den  oiAoxxA* 
t9f,  why  have  not  th0ir  skulls  been  fQund***<-$t  any'rat0  thatvic^f^e 
lastsurvivor  ?  Stress  has  been  laid  on  these  bones  not  haviog.bee^ 
rolled,  but  I  think  that  could  not  have  be.eni  or  pebbles  found 
with  tbtm,  in  the  places  where  they  are  found ;  for  if  gmnitp 
rocks  have  been  proved  to  have  been  removed  by  iya](er  hundir/^ 
o^  miles,  surely  Dones  floating  in  masses  might  baye,  beQn.c<»]H 
dveted  by  currents  from  very  distant  part&  from  those  whf^e  w^ 
iind  them,  and  being  lighter  they  would  not  have  mixed- with 
gravel  or  beach  stones  at  the  retreat  of  the  watersj  but  prababily 
washed  up  vritb  mud,  and  enbuigled  in  esfch  ot|)iQr,  th$jr  ielt  iqt^ 
these  cavities  on  the  retreat  of  the  waters,  or  were  carried  in  hy 
.whirlpools,  so  as,  after  receiving  many  fractures^  to  be  depqsiti^a 
at  leng^^ift  t  level  bed  such  as  they  w^re  di^coverecl  iut  lesitiag 
Jon  Ihe  original  stalagmite,  and  when  all  was  dry,  receiving  ift  the 
course  or  ages  an  additional  covering  of  a  similar  depasitioi>. 
iTbis /comecture  aQpoun^  also  for  l^eir  intermi^ture^i^a.WQll.ii^ 
iractured  stat($ ;  for  rolled  bone,,  jsiid  woodr  .or  ivpty,  are  HHily 
invariably  found  among  ancient  beaches  of  gjcavel  such,  a^nnow 
lies  below  the  land  at  Shorehampton>  nearBriftolj.  lAd.wbioh 
,jif|s.  {^Qcluced  many  specimens  whenever  the  mii^e.is  op?^ed.^ 

Savel.Lprd  de  Clinord*s  park  there,  a  deposit  undoubtedly.  Wt 
ere  on  the  borders  of  tlie  Severn  channel  at  the  retreat|0^  t||p 
waters  of  the  flood.    .  .     .   r/ 

To  come  at  the  truth  will  be  difficult,  and  therefore  we*  ar0 
.obliged  to  Prof.  Buckland  for  the  great  pains  he  has  tak«|i:.i|i 
.bringing  forward  all. that  has,  hitherto  been  known jsiii'  a  aubi^t 
that  seems  so  strongly  to  corroborate  the  Scripture  history  mtbe 
Deluge;  but  we  must  not  in  the  hislory  of  natural  eventj»,j|Dok 
to  any  authority:  but  that  which  is  founded  on,  ciroumfsUgaoes 
;ftppUcable  to  the  event  under  discussion,  i  .  ^   w 

Yours,  &C.  G«  CuMAEIIJbiLN^tt^ 
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^  The  abore  taUet  desrly  thow,  tbat  in  feevocc  viQiteci  the  trauMntnic 
•t  Piaa  (which  ii  s  place  of  great  ir^iort  ibr  tAyHXm  liint -Hi 7Aanee 
is  as  near  as  poisiUe  the  same.  The  Thennometrical  Register  at  Pisa 
was  kept  at  ttie  QM|7a<t0(j%r6cinii>  SJ^IX  limnlft  dtj. 
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,-?  ~  ;> r.  i.  ;,-;.■.  ■,      •  Article  XI.     '  ' 


Ab  Axe&mtt  ef.  ike^  Valc^nos  at  ppe$ent  4h  A^twkifp 

\ 


•  -     »-     -  '       By.M.  Arfigo  *^ 


.  ^  I  &p^J$  ^p€T8ai)^  il^l^^ii^  4|mQa^ , denif^OHf:  qt,  oeeuag  in  the .    - 
;  ^'  f^Qfu^i^ ,  •  911^  jacxount  of  the  yolcanQg  uow  ia  aoiii4^i^  1     ^ 
eagaged  to  write  it,  but  without  having  sufficiently  reflectefl/as      ;^ 
I  afterwards  discpvered,  on  the  difficulty,  of  this  vprkn.   Xhe 
'  3  B^taiU  wij^  i^ich  aiost  travellees  ^veiiiYni^^U8  .Qiuiii^ll^great      ^^ 
'  phsenbmena  are  incomplete,  and  extremely  ya^ue* ,  latbeeatin 
"  mation  of  one,  those  parts  of  the  earth  f|:om  whi[c]ti  aJiftipiMijai^e 
\  Itnsea^  of  upon  which  afew  spai^s  are  perci^ved)  are  volci^ 

Another  gives  this  name  only  to  mountains  which  incessaiftljf      ^ 
,  ~~cs^st  forth  torrents  of  lava,  burning  matter,   and  ashes.    Tbd- 
.  -^  Aiis^wilt  iBsert  in  his  cettalogue  the.tnfliiig^^ixiies  pf^Bif tisa-JVI^i^ 
I -^  iBkngazzb,  Velleia,   of  Persia,  and   Caramania^;    the  seeoa<|^     *^* 
-  'W<U  place  Sant<»ini  itself  in  the  class  of  solfaterras.    To  this  ^iffi<«       \ 
^  ipiilty  QHist  be  added  the  still  greater  one  of  deteQ^ainiiig  w6a^ 
^  ^^i^t^'ce  should  separate  two  craters,  that  they  may  be  conBid^Fedt" 

asi  Xvux.  distinct  volcanos.    At  Teneriffe  the  eruption  of  170&      •- 

,  bipke.  Qut  at  aa  qpening  two,  leagues  .distaot  frc^thf  Bea|t ; 

I  IbjaV.  i[ff  ^n  4e§t>(^«i  Cr^a^pfei^o^  bipnit  ,pttt  ^t  m^  a»^iti^  «#» 

!     and.  at  a  point  a  league  and  a  half  distant  from  th&.£eak4.  wave 

w^re  then  three  leagues  and  a  half  between  the  two. 0|K(p|i%s 

.  ?.  without'thelr  b^ing  consider^^  As.l>eIoogii^.  to  twa£^pct  yol- 

'  caliosr    But,  shall  we  consider  the  isle  of  Palma,  where  tl^^e 

was  an' eruption  of  lava  in  1699,  as  containing  a  volcano  separate ':  .  " 
;:  frqni.  tj^?^t.pf  Jen^riflfe  ?  Qught  the  destruction  of  .a  thirA  of  ^tfee  - 
'  Sil^  6f  Lahcerote  in  1730  to  be  considerecf  as  the  effect  of  a 
laljgral  eruption  of  the  volcano  of  the  Peak,  or  of  a  sepairate 
r ^fcm>  ?  Ajiriogoiis.  questions  present  themselves  at-eyery.  ste|>y     , 
'^'SaA %lie ix&ans  are  wanting  to^answer  them. '  I  shbuldy  therefoija, 
hft^e  omitted  pmtine  this  notice  in  the  Annuaire,  from  whiqh.it " 
^,'T»  ^«sifsHi>le.  to  excluae, every  thing  that  doejs  not  posses  k  p^- 
rai|i  degree  of  precision,  if  i  had  n6t  had  the  advantage  of  QOtt-> ' 
sntring  the  twx)  persons  to  whom  the  physical^ history- -of  .t&e . 
I  oJ(^(j!b^  iftvbtat  Is^nowBi  J^M^de  JE{u9^oldt,taM  Leopold  4e;^Bacb. 


;'  **  i  Volcanos  of  Europe  and  the  adjacent  Islands. 

Tesiivius;  kingdom  of  Naples. .  *     :    i     .^ 

45-'     Etna.;  Sicifyr  .-  ,.     .     . 

^  Stromboli ;  EoUan  islands. 


I 


Krabla :  northern  part  of  Iceland, 


'i     t   M.    ,.'J^' 


.      £yafialki4okal ;  leeknd^  sotidk-^att  of  Heob.  * 
'    !   • .     Em&4okiiI ;  ditto. 

8kaptaa«Joki]l }  'dktoi  •  >       ' 
SkmptaawSysfliel ;  ditto. 
•  \- 1¥«iiimlokiil)  iiitto.\  '  ♦   •- 

Esk;  iBlaad  of  JetB'Mayten* ' 

f^emtiM,  fjbe  only  volcano  now  in  activity  upon  the  ^nti- 
Aent  (»r  Bnrope,  has  been  repeatedly  extingnifihed^  and  in  oom- 
biiatiom  '  Before  the  reicn  of  Titus,  this  mountain  waiarttiich 
titHeilj^'apd  ill  dientioned  only  on  account  of  its  extraord^rjr 
fertiUti^i  Vilrilviikft  and  DtodoruH  Stenhis,  who  lived  m  the  iime 
olj'Aurastas^  do  indised  state,  upon  historical  authority,  thab 
y«ltUFias^lmd  «fltmiieriy  vomited  fire  tike  Btna ;  but  dieae  state- 
maiila  refer  lo  temote  lind  nearly  forgotten  periods. 
{  Itwoi  ofti  the  24th  of  August  in  the  79th  year  of  the  Cfaristiait 
era^  that  Vesuvius  was  rekindled.  This  eruption  buried  the 
eJAks  ti  Hereulaneum^  Pompeii^  and  Stabioia ;  and  it  will  i>e 
toeollbctcril' that  Pliny,  the  natumtist,  perished,  as  the  victua  of 
die^  ardent  euriosjtv  with  which  he  was  inspired  by  this  ttitorest- 
hig  phenomenon.  ^  ^ 

'Amv'tbe  eroption  of  the  -  year  79,  the  volcano  remitted  in 
mndniatiM  for  lOOQ  years ;  still  later  it  appeared  to  be  toteity 
tKlrinct;  bo  trbsrt  fai  1611,  the  moUntaio  was  inhabited  abnoBt  M 
tile  amnmit,  and  thi^ref  ifvere  a  copse  and  small  tekes  in  the  tote* 

Hor^ofrtbe  torater. '    -  "'•  .♦        "'; 

'  itfillfAo^Findar,  who  lived  in  the  year  449  before  the  Christian 
era;  m^tiohs  Etna  as  bein^  in  a  state  of  comlnistioni.  Thitc^ 
dtdea  has  preserved  some  details  of  the  eruption  which  occurred 
4M  yeara  befom  Christ.  As  to  Homer,  he  does  liot  even  uitn- 
Hon  Ma  moiintain;  although  in  the  Odyssey  he  disembarks 
Vlyssea  hi  Sioilyi  Theatlence  of  a  poet  who  has  always  bielt 
•dmired  for  the  extent  and  univers^ity  of  hn  knowledge,  has  led 
tothe  protiable  supposition,  that  long  before  tbe  time  of  Hr^ner 
th^  volcano 'Was  extinct.  The  Roman  historians,  both  of  thtr 
iMddle  srges  and  of  modem  times,  have  described  so  great  a 
number  of  eruptions  of  Etna,  that  it  probably  would  not  herdiffip 
cult  to  prove  that  during  a  period  of  2000  yeam  it'^  was  ndirer 
mtiiA^t  for  tt;  whole  century. 

•MSeftedkhliS'Obserred  that  Volcanic  mountains  donotieuppW 
the^combuatible  matter  of  llie  fire^  but  that  they  .merely  giireij^ 
vmats.  Sbthev  Kii^oher  seems  to  have  commented  on  these  worda 
eS'the  BomanphiloBopfaer,  when  in  the  fourth  book  df  due  iSilb^ 
terranean  World,  he  has  advanced  the  opinion  that  the  matter 
eyebted'lipiA  Etna,  woidd,  if  formed  into  one  mass,  fona  a  moun- 
tain 20  times  larger  than  E^a  itself.  The  work  t>f  Fath^t 
Kircher  appeared  in  1660.  Nina  years  afterwards  a  single 
pruptfodiofifiie  volcano^  covered  with,  lavia  a  splice  of  aixleasaM 
long,  two  and  a  half  in  width,  and  of  a  mean  depth  of  at  least 


a  current  of  lava  four  leagues  in  length,  half  a  leigoa  wme,  and  of 
at  least  200  feet  mean  depth.  In  refleotinig  on'  thettiBBi^nse  void, 
that  eruptions  so  ooiiBidemblei&itfttbay^f»fg(hiited:ini  the  moun- 
tain and  at  its  base,  is  there  not  yeticaase  for  loader' that  enip- 
tions,  like  that  of  1787  for  instanee,  shoald  still  octurat  the 
summit^  the  height  of  which  is  10^600  feet  above  the  level  of 
th^'Sea.   '  '         '.'..»•  /i    ' 

Stromlioli.r-M.  de  Humboldt  has  remarked  that  the  ia6tbdtyi 
of  Tolcanes  afnpoara.  to.  be  in.  the  inverse  ratio  ofv  their  niCkgW 
mtSHie*  Stromboli  is  a  striktne  confirmation  of  this'  pric»t|4e;r 
it  as  ipetpi^ually  sending  forth  names ;  but  witlft  this  'j^cidtairait^^ 
AsU;  for  2000  years  it  has  not,  strictly  speaking,. made  any  el'ap*^ 
tioMf  aldMmgn  the  nature .  of  the  surrounding  couotiy  shows^  that 
it  was  formerly  subject  to  them.  Mount  £f  omea,  m  the  islandi 
of^lacfajai  ottght  not  to  be  eonsidered  as  a  volcano^  bui  it. woild 
pvdbablyi'biicome  one  if  Stromboli  w«re  exttnot  '    *-  ^      :v 

'Santoriai  was  the  site  of  a  great  eruption  in  1707.  iA$  mp 
phsMomenon  has  not  beep  treated,  and  as  the  island  exhtbUa 
n&  enter,  of:  tlie  true  chimney  of  a  volcano^  I  have  not  idsertej: 
it  in  the  catalogue.  i  .     .     .« 

'  •  FbicnifOft  f n  Icehuid.*^The  last  eruptioa  of  J^cta  occurred  In 
lllSOw^'  The/ empties  of  this  Volcano^  aeoording  td  Sir  CteOsge 
Matdcctthie,  are  not  in  general  sa  extensive  as  they  have  beea 
rei|^seiAed.  The  .most  recent  eruption  of  Krabla  Qoourrtd  iH 
1724»  In  1766,  between  January  and  September,  there  wera 
ftiset'e«Up)ttoJSBi'of  Kaitlagiati;.  siiioei  which  period  this  volcino 
FSfiBSiUed  nei&«dy<tranquiL  until  the  26th'0f  July,  1823,  wbienF 
towg  eru^oiiB  occurred  .accompanied  with  earUbouakea.      '  ?  > 

iMfqjfkma^Jokul,.  yihich  appeared  to  be  extinckr  lor  more  tha^ 
a  'jscaiteyy  lemitted  tcHrents  offlames  &om  its  summit  on  this  20tb 
o£>D^e«/1^2i.'  EyeKwitneosas  report  that  the  column  ofire  watf 
itijl^ible.on  the  lat  of  Feb.  1822,  and  that  it  projeoted*stoh6a 
w^igHib^lrom  50;to  80  {iounds,  with  so  much  u>rce  as  to  «ans0 
thito'to>!hlliat  a^disianoe  of  two  leagues  from  the  mountaiiik  Thb 
mountain  burst  at  its  base  on  the  26th  June,  1822,  a^d  aigiMik 
qfiahtftyiofrla/ra  issued  from  it. 
i'i  Mj^efia^^kui^^he  last  eruption  occurced  in  1720 

Skaptaa^Jokul  and  Skaptaa-Syssel^r^Thsi  eruptions  of  these 
«l^p{vell»iios,  which,  occurred  in  178  .,  Qccupy*  the  first  ranfe  in 
|ihMi|9m^taa^of  this  nature ;  they  ratta^dan  immense  extenldf 
abmitoyi!  •  jDoriilg  at  whole  year,  after  the  eruptions^  ;thfe  atm<># 
s^^0:<tf  Icelaiia  was  mixed  witk  cloudft  of  dust^  yvrhiieli  tKe  ainifs 
iat^^8cai!ieel^  penetcat^.   '    .  ■'  ..1,-2  i 

^iiWfMtr*J6hdi*^AxL  enqptioii  of  ashefl  and  stoneb  kappenedin 
JaifcUaiy;  18234//  .:.">  ^        i  .,   r    .    ^  ^  ■    \  ■  ^Z    *.-.-j 

'^i;:4Sti.'^^Tb^ /volcano  was  dis<U>vered! and, visited ip  lS17.faj|f 
Mi^&ik^mlj.'  )ii(cfisade.w  eruption/ at  the.end  of  Aj^l^  1%1B } 


■♦ 


'.^, 


"^,^0.  VolcaxiOi  stri^iljr  so  called,  i^  Villi  c^rti|irify  kBo#fa^d'bMiit 
m  ^fripa;  Wt  the  idlands  which  geographerii  coiMider  tm'tte 
depepdaiicies  of  that  continent,  contam  sevei^l  tolcaitod. 

4/ Pico,— Island  of  El  Pico,  Azores. 
"  Peaic  of  Tenerife.—U\fmA  of  Tteneriflfe. 

^^Mego.'T-Island  of  Fuego,  Archipelago  of  Cape  Verd.  ^ 

;   'X^es^rois  Saiasses. — Isle  of  Bourbon. 

Zibbel-Tei'r. — ^Island  of  this  name,  Red  Sea. 

Ascension  Island.  ^ 

.  **  J^  Pico,— lliis  mountain  is  the  only  one  of  the  Azores  ^^ItA&i 
ia^es  in  the  form  of  a  cone  \  the  only  one  entirely  compost*  df 
]trffchyte,  and  the  onl)r  one  in  which  there  19  a  vent  always  <m^i. 
'Oeplpgists  are  agreed  in  the  opinion,  that  the  great  currents  oPnMi 
|i5rhi,4  flowed  in  1812  in  the  Isle  of  St.  George  wei^thi^'rWtellB 
of  a  lateral  eruption  of  the  volcano  of  E!  Pico.  They  e^fbltiAftb 
^e  sarx^  way  the  sudden  formation  of  an  isle  in  the  tieigii^Mi#<- 
)^d  of  St.  Michael  in  181 1.  This  isle  was  taken  poss^sidh  of 
m  the  ^  name  of  the  Kin^  of  England;  by  the  Captain  6t'  iVe 
S^l[>rm^,  who  witnessed  the  event  ^  it  has  since  totdly  'diif(^« 
peared.  The  part  of  the  sea  in  which'  this  isle  arose  is'ti(]lt1eiJ8 
ni^an  80  fathoms  deep.  '    •'  •*'^^?^ 

'  *  TeakofTenerijffe. — This  volcano  appeats  to  he  ixiMh'm6ffe 
^^ted  .on  its  sides  than  at  its  summit.  Nifeither  ^^aYii^ 
nor  Java  have  issued  from  it  from  time  immemorial,  lior^qny 
smoke  which  could  be  seen  at  a  distance.  "  The  'Klst  e¥kj^ 
tion,  that  pf  1798,  took  place  laterally  in  the  riiotrntaita^^fCBia- 
.Iborra,' .  If  continued  for  more  than  tht^e  Mbtxths.  '  ViH^oas 
4^ments  of  rocks,  of  very  considerable  size,  which  the  voteifl(o 
rProjppte4  Jfironol  time  to  time  into  the  air,  occupied,  *  accbtdUSg^ 
tne  observations  of  M.Cologuan,  from  12  to  IS'secohditeArt- 
ing.  Tenerifie  had  suffered  no  eruption  for  9Z'yeittk^  tiMHMt 
6fl798,  which  began  suddenly  on  the  9th  of  June. 

Immense  torrents  of  laVa  flfowed'h^bn  the  island  ofPalma, 
25  leagues  distant  from  the  Peak,  through  new  volcanic  open- 
ings which  were  formed  in  1558,  1646,  and  1677.  ,.The  isle  of 
Ltmcerote  was  also  destroyed  by  an  eruption  in  17d{t 

Puego.— Scarcely  any  details  are  known  respecting  the  isle  of 
Fuego.  It  would  appear,  in  oppositiod  to  an  opinion  formerly 
adopted,  that  no  otner  active  voicanos  exist  in  all  the  Archipe- 
lago of  Cape  Verd. 

Volcano  ojf  Bot/rAo«.»T-There  arii  feW +cQ<iaiWS^'WI^^  are  in  a 
state  of  greater  activity^than  that  of  Bourbon,  itirldst  eruption 
occurred  on  the  27th  of  Feb.  1821.  It  formedlthtefcf'currents  of 
lava,  which  opened  a  passage  in  the  summit  t>f^^ fountain,-  a 


Sldftf^^^t  ftf  JiBf  Pff t^^^  boe  o^  ^^w  ciOT^Q^  did  np^ 
reach  the  sea  till  the  9tn  of  March.  Som^  iim.  after 'the 
explosion^  there  fell  in  many  parts  of  the  i8lana>  a  show^ 
composed  of  UMlia.asli6S|.«M  toM  fl««ih^^  tlyeads  of  elass, 

fM^Ujng ^29^4?^'^^^^^^^^  hair.'  This  phs^nomenon,  which  iiras 
^e^  i^ced  in  1766>  has  been  cobsidered  as  peculiar'  ^ilie 
volcano  of  Bpi^rbop ;  but  Hamilton  states,  that  be  found  nmilii^ 
glassy  filaments  mixed  with  the  ashes  by  which  the  atmqspibere 
of  Naples  was  obscured  during  the  eruption  of  Vesutiit^  in 
1779.  .      ( 

Those  persons  who  have  not  particularly  studied  votc^c 
phsenomena  will  probably  be  .surprised,  to  learm  that  in  l821rthe 
Ignited  lava  of  the  volcano  of  Bourbon  should  be  six  Whole  Says 
i19i1p^y^j^ing,  upon  inclined  ground,  the  short  distance' ftbm"me 
tigrater  to  the  sea*  !But  it  ought  to  be  observed  that  lav^Wc^  not 
Prefect  fluids,  and  that  in  proportion  as  they  cool^  their  j^irp^l^ 
,Pf0t,  lU^cken*  -  In  1805,  fil.  de  Buch  4)bserved  a  tbrrent  ex  ikhi 
iisue  from  the  summit  of  Vesuvius,  and  reach  the  sea  shore 'in 
jjiuree.hoiurs ;  but  the«histQry  of  volcan^s  offers  few  instanices^'df 

fi«B^  rapidity,    ,       .  '         ,  •     n''  •/    .  J-'  '  'm 

.1^  general  tt^e  motion  of  lavas- is. slow;  those  of  IJtna  ai}e 

Hfjiq^  digr^  In  flowing  a  few  fe^t  in. the  flat  lands  of  Sicilv;  The 

,fii(t^alpsxi  is  sometimes  fixed  and  stationary  ;^  while  tn^'c^k- 

tr^l  m^^  3till  fluid  and  incandescent,  continuies  to  'flotv. '   The 

great  viscidity  of  the  lavas,  when  slightly  cb6ied,'dcc4sion8  tfie^ 

1^  .be.^xjtremely  thijc^  on  the  edges  even  wtien  they  fl6><  itk' a 

Iq^iconptry/  /  ...  '      / 

V . .  Zibbel-^Ti^r^  according  to  Bni6e,is  in  \5l»  degrees  north  latitdife. 

Th|&  sui^apiit  of  the  mountain  has  four  openings,  through  vM6h 

jfeTei^isf^.e.  thick:  columns  of  smoke. .  . .  *  i 

.1,  ]^|sw  details  axe  known,  respecting  tbevolcs^no  of  ^stietiki^ 

,,J^^Sp4*  ..As' to  that  of  Hadagascar,  which  is  stated  to  jproleCt 

,4mq^i;V^,cotimni?  ^f  a(][ueous.  vapour  visible  at  a  distanbe  orfO 

•  jbigH^f^^  i^  .existence  has  iiot  appeared  to  me  sufficiently  {>h)Vejd 

titPiii^Ui9e  me  to  insert  it  in  the  cataloguj^.  .      '    ■         ' 


n=" 
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J.Uf,  VoL9ANO$  Of  AMBmCA. 
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I  NorCh'^tffe^t  Cdatff.  »    -       i  >« 


'  •  » I 


'  'jyicwQt 'Saini-Elia..  '  ',  ,   " 
*,,   (i  .•  Mount  del  Bnentiempo.,  ".  "  '   ^ 

v>,u...i'-i.VQlfattdelMVirgene8?-;'  :■        ;         "    '-■■;.„•., 

■"'■'■'■  '■'   •  '■'•••    •   ■      ■      •  Mexico.  ■         ••.■/■   v'-;";'--'^ 

y .,.  ..„:  ,fg»w«*».pr.<?|ti»%peti..^.. !_..,, .".',  ;  ',;.■', XT'' 

Colima. 


\\J 


'^iaf^'Jb^'imtke  ^  '^  '  [Mkkt^, 


»%i 


Guatimala  and  JlJtfiafagua* 

VqUmo  of  Socoqusoo.  1  .  >        * 
SaoatepeqiM^  ^ 

Hvunilpas. 
AtiUan. 

Fuegoa  dr  Quatanala. 
Acatioango* 
SuniL 
Toliman. 
laaloo, 

8acat9Coluot9  neaf  the  Rto  liel  Empa. 
San*Viceata 
Traapa. 
Besotiea. 
^;  f,; :  Cooiviiifti  near  the  gtilf  of  Co&ehagiia; ' 

Viego,  Dear  the  port  «f  Bsalexo, 
MottotMabo.  >    ^ 

.    V  ,    .     .  r  ^    .     Talioa,  IlearSa»iL6oade!TiicalllSllaL>' 
Granada•  M|i>    . 

BondsiaehQ*  .   >       \ 

v:  .1  iPapagatto.!  -.t^  • 

/I   >  Bama^aoutltof.tiift  c^ulf  of  Nieoytiu  •  *  ' 

Paste.  »t>v 

.;-.••'    ».  .      'RtoFraguo.  •  .  •••..'  ,.!': 

■'.i'  •  .  »"i  ■■Mil 'I  M'  '      .f      !',:^jl. 

Volcano  of  Cumbali'\^  i*  li:  •        u'v 

Chilea.    lOroup  of  the  prQvm^^  .^^^^loa 


A^ufraiJ     ^^^^«' 


•.v., 7 
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Volcano  of  Antisana*  .•!.'...:     ,,;q  jl'l 

Rucupichineha.  '      i  c  t  .^  b 

Ootopaxi.     •• 

Tqngaragua. 
Sangay. 

Volcano  of  Arequipa  (Peru). 

Group  of  Chilu 

Volcano  of  Copiapo. 
'  Coquimbo% 

OhM^a  or  Lidtiari; 

Aconcagua. 

Santiago. 


.'    i   t 


. .  I '  •    »    » 
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Chaian. 

Callaqui.  '  'i-  ^ 

Chioal. 

Villa-Rica. 

Votuco. 

Humnauca. 

Huaiteca. 

SaQ-Clemeate. 

Antilles^. 

Tolcano  of  Saint- Vincent. 
Saint-Lucia. 
Gqadaloupe. 

It  is  unknown  whether  the  rolcanos  of  the  north-west  coftst 
have  recently  made  any  eruption. 

Orixabei,  is  17,300  feet  high  ;  the  streams  of  lava  observed  oil 
the  sides  of  the  mountain  remove  every  doubt  as  to  its  vokanio 
nature ;  but  no  recent  eruptions  are  known  of. 

Popocatepetl  has  smoked  ever  since  the  conquest  of  Mexico^ 
Cortes  relates  indeed,  that  he  ordered  ten  of  his  most  courageous 
companions  to  reach  the  summit,  and  to  discover  the  secret  of  its 
smoking,  which  he  wished  to  communicate  to  Charles  V.  Thi^ 
volcano  is  always  burning,  but  it  has  proiebted  Ifiva  fVom  time 
immemorial.  Its  height  measured  by  M.  de  Humboldt  is  17|600 
feet. 

The  volcano  of  Titxtla  is  situate  to  the  south-west  of  Veraonizet 
Its  last  very  considerable  eruption  occurred  in  1793.  Tha 
ejected  ashes  were  then  carried  as  fkr  as  P^rote,  a  distance,  in  ^ 
straight  line,  of  67  leagues. 

Xorullo. — M.  de  Humboldt  remarks,  that  the  catastrophe 
which  gave  rise  to  the  volcano  of  Xorullo,  is,  perhaps,  one  ofthe 
most  extraordinary  physical  revolutions  which  the  annals  of 
our  planet  contain.  In  the  middle  of  a  continent,  at  96  leagues 
distance  from  any  active  volcano,  the  earth  rose  to  the  extent  of 
three  or  four  square  miles  in  the  form  of  a  bladder,  on  the  ni^ht 
of  the  28th  and  on  the  29th  of  September,  1759.  In  the  centr« 
of  a  thousand  inflamed  cones,  six  mountains  from  1,300  to  1,700 
feet  high  above  the  ori^nal  level  of  the  surrounding  country,  sud- 
denly arose.  The  pnncipal  of  them  is  Xorullo,  the  lieight  of 
whicn  is  1,700  feet.  Its  eruptions  continued  without  cessation 
until  the  month  of  February,  1760.  The  subterranean  Are  is  now 
very  active.  '  ^ 

The  volcano  of  Colima,  the  most  western  of  those  in  New 
Spain,  ejects  now  hardly  any  thing  but  ^shes  and  smoke«  Its 
height  is  about  1,000  feet« 

M.  de  Humboldt  has  made  the  important  observation,  that  the 
Peak  of  Orizaba,  Popocatepetl,  Ccliniai.  %nd  other  extinct  vol* 


canos,  are  in  a  line,  a9  if  they  proceeded  from  one  fissure  9r-^einy 
in  a  direction  perpendicidat  to  that'of  i)i*e  great  ctlam/c^fitipan- 
taiiis  wbich  traversed  Mexico  from  the  norai-West  to'^'f)^  spiuli- 

«»«t.  ....  •' .    >  I 

'  The  Tolcano  of  XoruUb  just  mentioned  interposed  itself  ja 

Yfa&iniiie  line  of  the  ancient  v'olcanps.     Iliis  curious  arrange- 

menty  wnich  we  shall  observe  in  other  places^  existis  also,  accgrd- 

'ing  to  M.  Daubuisson,  in  the  extinct  vbl^anos  of  Puy-dp-p6me. 

'     The  volcanos  of  Guatimald  which  have  most  lately  eriipte^, 

are'Xt>s'Puego8  of  Quatimata/Isalco^  MomotombOyTalicai  ap^d 

Bombacho.     These  active  tolcanos^  and  the  sixteen  btl\ers 

whose  names  have  been  mentioned,  are  contained  between!  the 

'10^  and  15^  of  north  latitude,  and  in  a  line  corresponding  widi 

t&ej^^e^  direction  of  the  Cordilleras. 

T%e' connexion  of  the  volcano  o{  Fasto  with  those  of  the  proi- 
iri9(ie  of  Quito  was  shown  in  a  striking  manner  in  }796.  ,  A  thjc^ 
cblunin  of  smoke  had  existed  from  the  month  of  l^ovember, 
1796,  ttom  the  votcailo  of  Pasto ;  bikt  to  the  great  surprise  of  all 
the  ii^habitantspf  the  city  of  that  name^  the  smoke  suddenly  d^^^ 
appeared  on  the  4tih  of  February,  1V97.  This  was  preciseffj[ne 
moment  at  which,  at  65  leagues  further  south,  the  city  or  nlo- 
baodbfy'nes^rTunguragua,  was  destroyed  by  a  tremendous  efirthj 
ouake.  .  :  ,.i,, » 

AfttisqmM  2(),Qp6  feet  high.  No  ernptioh  of  this'vqlc^no  is 
l^iowti  to  have  happened  sipce  the  year  1 690,  .,  i ,  ,         f 

•   THfe  last  eruptiop  6{  Rucupichincna  occurred  in  the  year*  l^A). 

^Coiopati  made  an  eruptiDn  in  174*i.  while  the' French  acadfe- 
inicians  were  measuring  a  degree  ,oi^  tne  meridian  in  its  neigh- 
bourhood.   The  colu^mn  of  mimes  and  of  biiming.  substances 
rose  500  tbis^s  above  the  mountain.  .'Tljesno^j^s  which' ha4beej[? 
heaped' up  during  two  centuries,  from  the  summit  o( the  mo^untam 
to,  600  toises  below  it,  were. melted  m  masse ;  the  torrent  li^ich 
ii  occasioned  rushed  into  tlie  plain  wiili  impetuosity,  ^formi" 
wavei^from  60  to  100  feet  in  height.    At  a  distancie  of  three 
four  leagues  from  the  mountsun,  the  rapiclit^  of  the  w;ater„in^i 
opinion  of  B,ouguer,  was  from  40  to  60  feet  in  a  secon^.^'lS 
hundced  houseis  were  destroyed,  and  700  or  800  persons  wixe 
drdwned  in  thd  torrent.    The  eruptions  of  1743  and'  X^^'v^^ 
aai  tnore  disastrous.  ]  ...       "'/'."/ 

Bpuguer  and  La  Condamine,  having  .examined  the  remaihinj^ 
tnrc^  of  the  great' eruption  of  1533,.  the'  memory  pf'^ticll  is 
lifetfetVed  from  generation  to* generation  among  the. inhaBitiinf^"' 
^ey  found  that  the  volcanp  had  ejected  to  a  aistanc'e'  '^f  ^o 
than  three  leagues,  stones  containincr  frotn  70  to  deanjr^  IC^y 
foAfit  feet,  or. to  use  the  exd^sion  of  £a  Cbndaminej,Yaj|p6r*{(tm^^ 
tlie  eabki  of  kn  Indian*    Tne  origin  of  ^ese  stones  was  uiJUati^ 
tkinable;   they  formed  Tmeil  in    eve^  direction  /^pwariMi  Wi5  ' 
voldAio,^    It  does  hot  appear  that  Vesuvius  has  ever  'e}e&S<f  .^ 
tloiies  to  moit^Aan  4,000  feet  high.  f  /  im^-F  f. 
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Chimbprazo  does  not  appeac  in  the  li^ti  fo^  although  no<t>ne 
(disputes  its  yoicanio  nature,  iip  accouni  of  its  er^ptioQ.  hf^s^^ecp 
preserved..  The  case  is  the  same  with  Cargtf^iir.azo^  l^j^jjui^ 
^U^ji  <>J5;mti4  whicl^ln  Ip98  f^oypr^  18  squ8^rs  l^fti^eW  WWd 
W33  hot  the  effect  of  an  eruption,  properly  so  Cjoiled*,  il^^cil 
Car^u^ira^  fell,  the  waters,  which,  it  cqncifriqdin^U,^ 
pre<^ipitated  impetuously  into  the  plain,  ana  occpsioi>^,^eflMf- 
jltfers  mentioned  \^y  tjh^  histories  QfAm^r^cW, . .,  .,  .,,.,'„  „ !  .^: !, 

There  are  in  some  maps  of  Chili  more  volq^i^os.ma^l^e^  ^fijt||I 
iave  placed  in  the  catalogi^e.;  bu^I.felt  it  proper; to,. cpnQpe 
myself  tq  what  appeared  to  me  to  be  most  ceirtai^ ;  ,aln4  ^  .<W|ght 
fbrther  tb.eddii  that  of  the  sixtjeen  yQlp^AQ^pfthis  ppmi(!ij^,^lipftp 
iiames  b^ve  been  given,  several  are  now  probably  e^iiiiq^ 
^eferoa  made  an  eruption  in  1^62  ;  Yilla-^ica  in  164j^Si,c.,  .  ;  ( 
^^.In^j9oking  at  tlie  cq^st  of  An?erica,  it  wjU.  undoubjtedlj^}ift)i!^ 
ocoasioned  surjpVise  to  find  no  y9lcanOy  eitJber  betweep.m^  tic 
and  16th  degree  of  soutfi  latitude,  or  between  tjie  17^^  af»4  2f  vf 
degree.  If  the  volcano  pf  Ajrequipa  did  not  exist,,  ike  T^x\g^  ,Qf 
(juatimala  and  KicaraguisL,  the  groups  or  Popaj^an  and  los  t'a^tps 
wotold  be  .separated  from  the  long* track  of  Cbili^by  .a  spacp  cff 
25^  **of  latitude,*  totally  ^without  volcanas,  Altbougbtreru  ,coii| 
lains:  only  one  volcano^  'there  are  few-countries  m  tthe  v^^m 
where  earthqiiak^s  are  i^ore  seyereify  felt^  and  .>vhe;^€:  tbey-nt^kc 
gr^eater  devastation.  They  frequently  occasion  the  fori»%tipn,.qf 
iliitieii^sQ  fissures,. oye^  whu:h  hrid^c^  are  built  tajiresearyf^ffpm-f 
«^unicatiQa,  between  c^iff^rent  provrnpes^. ,  Ope  o/  tpf^  fipauf ^a, 
after  the  earthquake  of  1746^  was  ^  league  i^  length^  ^d^m^^ 
s^v^  feel  wide.  '      .  * 

Thi^yolcano  of  the  island  of  St.  Vincent  eji^cted  lavas  in  1718 
lipLcl  161%  The  aaJ^e^  of  the  4atl;er.  erup^i^iii  ^njeye  oaf  tip4  hy.  ^b^ 
«ppccjOQUPt^r  purr^nt  Qf  the  trp}de.>yipafiy,jl|0  ,tj[\e  isl?uid,Qf  p^rbft^^ 

ap^,'3Q%gwes  to  the  westn  ..■.  .,..  ■..  ..  ;  r.  ,  i  ^  nMJr.  i., 
• ,  A^S|^ ^uplift,  ibej^  is,fii'Cfintin^i8(lJorwatiqn.^,^uJfi^ 

fi^9iii^,byJ;he:copd€n8atiQft  9(ji\G  v^pours„.wbiph,i;»^.  ffpi^^/Jja 
crater  called  Oualibouj  at  a  height  of  1200  to  Jj3^0P;fe^i*wJf^6t5j>t; 
hptjTOtfji  are al?o  observed  there.   . ,  .,     ,    >  /  .  i»   ,  i  *    r^.^ 

«?W£?is  W  ^TWP^<>.»  i»  4.7H7* .  tit  thfen  ej^.9ited  p»»f9fe^Wt^- 
"  M^^8,of^pl^^reQp^  vaj^PUr^  .  ..,; ,  .  ,,;,  .,,,\*  \  ,;  ,;>  ^^tu 
, , , ;  8]^a)|  poncli^de  th,^se  .^qtice?,; ,re^aliv^  tq  .ith^.^yo^npa^jj^f , 

Aml(i|^U,j^  r^arkjng^  ,^aAvW  a^y^  VoJi^ftnQ^  9f:Q»r  j^ft^^at. 

%B  ^rVnh^^i^^\^^.  t|iafcis  t^  saY^jflt  ^ni^pfll^t,qlf  thf^iflftftliJ;* 

Andes  x>nly  three  small  volcai^o^jjp^jijem^ai:  ^^SiOprfiPii|py})0^ 
'H^w  StrieSf  vol,  yii,  v 


210  M.Aragoonthe  [li^^k; 

Gaqueta^  the  Napo,  and  tho  Moteiia,  and  which,  aecordmg'  to 
M.  tiumboldt,  probably  fMt^t  fmm  the  lateral  action  of  die  ^U 

canos  of  Popayan  and  Pasto. 

JSlbursi  in  Tevsh.  .  .     jm    .; 

Toutfan,  central  regibn  of  Asia ;  latitude  4d^  3(f ;  tcmgiliulB 
87M1'. 

JSmcA- BflfifcA.— Ibid.    Latttade  4ff*  V ;  longitude  76^  1 1'. 
'  Avatseka* — Kamtschatka^ 

TQlbfltchick.-^lbid.;  and  tbree  other  volcanos  more  coniridef*^ 
able  than  the  two  last. 

./  .,  Kourile  Islands  n 

'  Nine^aQtive  rolcanos,  according:  to  Kracheninnikbii* 

Aleutian  hlandf, 

*  •   r 

Four  Tolcanoa  at  Oomingai  Ounalaska,  Op^oak^  and Ouri^^ok. 
The  last  made  a  great  eruption  in  1820, 


]($hnds^  Japan, 

Ttn  voIcMOiS^  The  island  of  Niphoo,  whic4i  i«  tlie.  ^kOft 
extensire,  contains  three.  Acoording  to  tlie  evidence  of 
Kflsmpferi  several  of  the  volctnos  pf  Japan  dre  subject  to  very 

;  •  I  Uhndf.  of  Lieau-Kievu. 

'  'The  Sulphur  Island  emitted  a  thick  sulphureous  smoke,  when 
4he  Lvra,  commanded  by  Capt.  Basil  Hall,  passed  near  it  on  4ie 
13th  of  Sept.  1816. 


•   '      -'  I  .i 


Elburs  has  been  mentiofied  by  seyertil  travellerBas *«i vtrfcaa* 
in  activity ;  but  the  fiiet  is  doubtful,  and  stt  any  raief-thetcia  M 
evidence  to  prpve  that  it  has  recently  made  any  eruption.'  . 

The  mountains  of  Tourfan  clnd  BUe^'Bttlikk  ore  rspf^ekinted 
as  continually  emitting  flames  and  smoke.  It  is  etated  thitt  the 
Kalmucks  collect  sal  ammoniac  there,  which  they  Mpett  to 
the  different  countries  of  Asia.  -  *  ' 

'  Avatscha  made  an  eruption  in  1779,  while  Caof.  ^l^kef  was 
fwtite  harbour,  of  Si.  Peter  and  St.  Paul.  In  1787  LaPeyronat 
aud  his  companions  saw  flames  and  smoke  continua0y  at  IJM 
sttasmit  of  the  aame  mcMiAtain,  '^    ./     '  *  ^ 

AW-eAiptienof  IW^oroUn^oocurrediu  1739.  A  tbirdydlci^lO^ 
find  more  considerable  than  the  t^o  others,  but  of  which  Capt. 
Gierke  does  not  give  the  name,  ejected  a  permanept'columii  of 
'ShBKoke  from  its  snmmit.  Since  this,  two  new  ^cimos  hf^vt 
made  eruptions  at  Kamt9chatk«* 


r 


Five  active  volcaaos.  Travellers  have  mthertQ  giv^n  Qmy 
vague  accounts  of  the  ToUanoa  of  jtbe  Philippines.  Albay  is  the 
name  of  that  in  the  island  of  Luconia ;  Taal  v^  situate,  to  the 

^ouih  of  Mmil)it;  JV^o  to  th^  «oatb  of  tuoonia ;  Minmn(^o 

also  contains  a  volcano. 

'      '    '      .  Borneo. 

., ,  Qeogppbers  agree  in  assigning  volcanos  to  Borneo,  btit  with- 
out stating  either  their  number  or  situation  \f  kn  preoisitm*  ' 


•»  »i 


Barren  Island. 

Barren^  Islwd  contain^  a  very  active  volcano  of  nearly  4000 
feet  hiffhy  which  frequently  ejects  imiBeii$e  *c6lumi|iS  of  «i](ioke, 
and  red-hot  stones,  of  the;  weigjbit  .of  Uiree  or  four  tons.  Its  lati- 
tude is  12^  15^  Its  distance  from  the  most  eastern  of  the 
lAMath^ti*  Ii^iands  k  15  leagues  ^  •  thei  iefaMOKi  is  not  jiiore  Abnp  ea 
leagues  in  circumference.  ... 

Sumatra. 

Four  volcanos  are  m^i^kedl^  Mdraden  in  his  mi^p  of  Sumatra ; 
^19M  dir-fhe'  iiftericvt  of  the  klahd  is  vck^  little  know«i^  there  {Tfoba- 
^WtJilftlt^A^greilerhuittber*   .  '  .      \ 

The  island  of  Java  .contaiQa  a  great  nuioNr  .of  vokiinos 
arranged  in  right  lines ;  theii:  n^mes  and  the  d^teiL  of  tji^ir  er^p- 

Salak,  1761 ;  eruption*  .    ; 

Tankuban,  1804;  sulphureQus  vapours.       '    *    ''    '^'       "  ^ 
Guntur,  1807 ;  eruption. 

'  m»:(S»g«^k,<--r-r- ;  pani^  cofpb;yti9^, 

oil  eCW«^ii,1805.;  ,^ruption.  .    _,'  . 

Law©wIW6;  sulphureous  vapours. 

b^rrjA^ljyws Vtt-t;  permanent  polunm  pf  smoke. 


..'rfJ  i&e*4r,.W4.;  eruptioiu,        "Z  .'.^^  ^ ;   .'..     ,    /     ;;     '  ''''  [ 
Taaher;i796 ;  eruption.  '  .  "  r"-    '\ 

'fx^'A^tlKi'^'is  10,614  fe^t  high;  this  fnountoin  ift>  ttot^  hofvireirer, 
fe&Vok'lbfly  in  thfe  idand:  '    r.    ..  .     .:      >  .  ,.  f 

Mount  Papandayang  was  one  of  the  |)riiicip4l  fvolGaam  .of 

tr^^^^^^'^-L"^^^*^'*^  no  longer  in  existeti<5^  •  B««i#ecni"th^  11th 
.  'imA  im'of  Afagu^,  1772,  after  the  fortrialion'«f  a  great  Jomi- 
'iic{ul('clotii(Jy''tHte  ttio&htairttotaHt  disappeared  iti  the^boweWof 
m  '^^^r'ii')^  b^en'^^^imatecrthatl9i« 'Md'tlt^v 
v^as  14  miles  long  and  6  miles  biloladr        -        :\  'ii:;  -Imw., 
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Tvmboro,ia  Sumbawa,  made  a  violeDL  ernptioa  io  181^,,  -The 
detonations  were  heard  ia  Sumatra  at  places  300  leagues  disteot 
rrom  the'  volcano  in  a  right  line. 

Flwet. 
■ '  Tfae  v<4c&no  of  this  island  was  seen  by  Bligb'.     ■■'  ■■ 
Daumer. 
Dauiuer  contains  a  volcano. 

Dampier,  in  1699,  savr  a  volcano  constantly  in  combnation 
on  a  small  island  bettveenllraor  and  Ceram. 

Island  of  Banda. 

Gootioutig-Api,  in  Banda,  made  a  violent  eruption  on  the  1 1th 

of  June,  1820,  during  which  it  ejected  red-hot  stones  as  large  a> 

the  habitations  of  the  natives.    Several  of  these  stones  rose  to  a 

height  double  that  of  the  mountain.  .         . 

Moluccas. 

In  the  island  of  Ternate,  there  is  a  burning  volcano.  Tidore 
is  the  name  of  one  of  these  islands,  and  of  an  active  volcano 
which  it  contains. 

According  to  geographers,  Celebes  contains  several  ac^TO 
volcanos  ;  tney  do  not  mention  their  situations. 

Sanguir. — Between  Mindanao  and  Celebes,  is  -  oo«  of  the 
greatest  volcanos  of  the  globe. 

New  Guinea,  .  . 

Two  volcanos  were  burning,  in  1700,  in  the  island  of  New 
Guinea,  when  Dampier  explored  the  coast  of  it. 

New  Britain.  '      '"' 

Thtre  are  three  volcanos  in  the  Archipelago  of  New/Brjtoifl. 
D'Entrecasteaux  saw  an  eruption  of  that  which  is  sitiiat^  in 
latitude  S°  32',  and  145"  44'  of  east  longitude,  the  ?fltli'of  Jljne, 
1793.  A  torrent  of  lava  flowed  into  the  sea,  and  formed  ^ip^rr 
ent  cascades.  Leniaire  and  Schduten  formerly,  saw  an  efiij^oa 
of  the  same  volcano, 

7  Ac  Archipelago  of  t Espiritu  Santo. — The  island  of  Ataliryra^ 
in  this  Archipelago,  whichBougainville  culled  the  Great  Cyclaces, 
and  Cook  the  New  Hebrides,  contains  an  active  volcano.  That 
of  Tanna  is  4lso  volcanic.  In  Aug.  1774,  Cook  witnessed  one 
of  Its  eruptions.  The  volcano"  cast  forth  tlauies,  ashes,  an^ 
stonba  of  a  size  at  least  equal  to  that  of  the  great  bocit 
belongiu'g  to  his  ship;  In  April,  1793,  d'Eutrecasteaux  auti  hi« 
companions -saw  a. thick  column  of  tanoke  on  the  tpp  yf  thp 
mountain.  .  r.     •   .,  .'   .  .„.'-~\\-\.-. 


l^i'  Vplcanos  at  prese^ii  inJ^cHvity^  .  \  gl3 

Archipelago-  of  the  Ladrones,  > 

' '  ^hfete*^ar^'9hie  Vblcanos  in  this  Ardhipelago  ;'btit  I  io  not 
"irioiJif  if  ttt^y  are  all  to  be  placed  in  the  class  of  tUbs^  wh^dh  dfe 
still  burning. 


.1   ■-  '•  »*' 


Safidwich  Islands. 

The  Mouna-Roa^  in  Owhyhee,  fiqppciara  to^  1^^  or  at  leadl  to 
have  been  a  volcano ;  but  is  it  the  same  as  the  mountain  of 
Mowee,  which  Vancouver*  Has  called  the  Volcanic  Mountain. 

The  Island  of  Amsterdam.  »      ^ 

.vwXI^i^lfLndof  Aiiiste.rdam  was  burning,  wh^en  D'Eptrees^tfa^ux 
saw  it  in  the  month  of  March,  .1792.  Som^  attribute  this  (phe- 
nomenon to  the  effect  simply  of  a  great  fire ;  others  have  con- 
cluded that  the  island  contains  a  volcano. 

The  Islands  of  the  Marquis  de  Traverse. 

f.  Th^  islaads  lately  discovered  by  the  Russian  navigators, 
between  New  Georgia  and  Sandwich  Land,  contain  an  active 
volcano.    There  exists  one  equally  so  in  Sandwich  Land. 

r.  .  General  Summar^^ 

Number  of  acdye  Yolcanos. 


Europe. .♦..     1    .....'.....11 ..12' 

^  African... .     0. ......    6   ...6 

America  .  . .  58    .• -  3   ..,..,;...  61     ' 

Asia 8   24   32 

Oceania ....     0   . ,  • » 52   . . » 52 

"sf  "96  163 

Before  I  finish  this  account,  I  shall  remark,  that  if  the  two 
volcanos  in  the  central  part  of  ^sia  are  excepted,  the  existence 
of  which  may  appear  doubtful,  not  one  will  be  found  in  the  pre- 
ceding list  whicn  is  more  than  50  leagues  from  the  sea..  It 
seems  difficult  not  to  draw  the  conclusion  from  this  curious  fact, 
thdt  water  acts  an  impor.tant  part  in  volcanic  .eruptions^ 

A 'phenomenon  equally  worthy  the  attention  of  obseryers^  ^ 
the  propagation  of  sound  which  precedes  or  accompanies  eirup- 
t}6^s^  Ijnas  been  pr^viou^ly  shown,  that  in  18  Isl  the  e^plopi99j8 
^T^omborOy  in  Sombrero,  were  heard  at  Sumatra,  (^jlstant^ip,  ji. 
rfg^t  line  3pO  leagues  from  the  mountain.,  M.  4e  Hup^$ol<^t 
iiat(  '  " 


fskild  thap  th^e  report  of  a  large  cannon,  Tliese  explosions  i)^^- 
wlthstanding  were  heard  perfectly  upon  the  Rio-Apure^,'  at!  the 
confluence  of  Rio  Nula,  200  leagues  from  the  volcano,  which  is 


M(;¥^  ta(iwiytte(l,l;iy  tijp  air,,  that  it  >ya3,,nv'stak.6iTfflf  W^ii- 
WNBfijOf  W^llP^f, ,!Wl  ff«8  tP«  C^i*^  ql".  fe/erstt,  ^"%?'-'ft<^, 
mentsm  various  parts  01  the  Amencaa  conttnenl.  '  '  ,"       ",    ■' 


/       '     :  ■'■■■■■'■■    AmctJkXn:        ■  ■■'  -  ■■-'''■'.■^i>u 

Att^cwunt  of  certain  Xnsirumenti formerly  medferike  Pitrposi 
ofMistinVin  the  JJed&'MiAei  ^f  Cohiiet  and  Mw.  BeaimtliHt} 
4  Allenkedds.  Cbmmumcatet!  hf  Mr:"Fhomttb'@rk#bUlyi9f 
Ife^ttastle  uponTyn^*    ■      ■  :    .>    'U   -■.,,<i\.. -is 


■ ,  These  sketches  lepre^ent  ah  iJroh  instrUTttetit  fouri(h]A"AR^- 
ibead^  lead  names,  supposed  to  have  been  formeriy isStl^tl'HWt- 
;il^  the  length  of  which  vas  24-  br  3  feet ;  the^iflpfei' jttri'»J(f% 
NiWe  bepapntoff,  there  only, now'remaiti'e'hichiy^feWv^'IKb 
bended  par^  vrhich  is  U  inch  Bquare  t6  the  S!b(lw"'ftttiMtifi''tti 
.  angle  o£  about  ,iq?;  is  of  a  tylirtdrical  shape,  s!itffitW'tabft% 
ito  the.Qthei;  end,  which  is  one  iiibh  in'aiaiBeter7';CWilfebttt 
vtST^  siJdfl.of  tl^e  ang^,  along  the  ciniiila^'fjjiit,'  iSft  wfebWtifx 
,  inches  in  ieo^th,  of  pne-qiuirter  ineh'b^bad',  &M  of  Bidflki'i!^^, 
.  projpcte4  (it  IS  Biippbaed)  toreceive'the  traifl'i>ffeitf(^b#di*l'&»- 
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taioii^  to  the  (tharge :  the  application  of  which  hu  been'  to 
drire.it  tigbtly  into  the  hole  bonld'inthe  rock  above  th^  |»owder, 
aod  the  upperj^flrt  fixed  by  •tltmg  timbers  jriaced  acroatt'the 
top  for  the  pui|K>8e  of  prevfiating  U  belngfArdwa  oot,  widttmt 
the  desired  effect. 

Another  instnimant  of  iron,  found  in  the  fame 
lead  mines,  di&tl'  #otn"thirabsve,-m- -milling  the 
B<iuare  bar  at  top,  and  in  place  of  the  hollow  on  one 
side,  is  cylindrical,  and  has  atabe,.one  iach  diameter, 
to  nearly  the  upper  end^  where  it  is  flattened,  and 
ba»a>&houlder,proj<ct)pg;  half  an  inch  on  each  tide, 
resemblifig  the  head  «  a  spear,  and  f^puently 
intended  lor  finiw  acroff  it  bara  of  iroa  pr  Umbers, 
to  oppose  the  vk^nce  of  the  ignited  gunpowder. 

At  the  round  end  of  tbe  cyiinder  is  a  perforation 
a,  commnntcating  through  the  hollow  tube,  with 
another  at  b,  placed  for  a  touch  bole  on  one  aide,  1-4- 
inch  below  tha  Moulder,  and  8  inchea  distant 
from  the  other  and. 

A  tradition  exists  among  the  miners,  that  forflierly 
strong  timbers  and  wedges  mre  ased  forfitia^dowo 
the  cnaiges  in  blasting,  io  hinder  explosion  without 
effect;  but  no  further  explanation,  as  to  the  mode 
ia  #Wcli /Ous  WM  a^ievfld,  ia*o  be  obtained,  neither 
w  r^an)  to  th«  yroceu  of  chiuging,  nor  of  the  touU  a ' 
iaad.  -h,  ia.U^y  {Nrobable,  however,  that  such 
appfaatiqn  mi^tbaTe  beeov  and  was  adopted,  far  Mcuriiig  the 
two  inatcwoents  i^ova  described.  i 

A  aeriaa  o££v«  more  of  thele  iostmmcRt*  have  baen  fonnd  ib 
lbaaames)iM,oftheTeEpecti»e  len^sjof  8^,  10,  10^  aad  JS 


Hun  T^ae  ,nIao  diacoTciVd,  in  c^>«iBg  Mme  <dd  workiags  aC 
Iba  weat  andief  Allenbeada  jead  mines,  tboat  a  month  waoe 
(Jan.  1820),  a  tool,  formerijr  aabd,  it  is  conjactured,  ftir  the  pitfw 
pose  of  blaating  with  gaapowd<|-,orrathQ^,  idforumgacomaitu- 
nication  ifiUi  iit  in  the  rode  tobe  eiptodeA.  .The  spot  where  it 
was  found  is  in  tbe  Cireat  Limeatona  there,  aboMt  40  i«At  frot* 
1^^  /luffac^.  The  latest  record  of  thisjHace  having  bflcn  wi«u^^ 
ffMJB^tlie  j[ear  1716,  aluce  which  period  this  pan  ofitbairMen 
ewf^jr  ^lied  up  W)tii  rubbidi  aiid  fallingi  ia  (rf'the  i"^iit"4rnd 
.OMf^ceotly  te-openedi  wImh  the  following  (te*  Mill  pt^, 
,mkMEa«  other  iaatrumeats,  were  discoverealoOnvof  ^e-mtta 
1^.^  lujM;l)tone.  Tbe  oVieat  wot-kmen  of  tbe  pnsacQt-dtlf'da 
ifpt  rapi^^  their  uae^  nor  did  they  ever  bear  of  aadi'toaU 
,^a0()Wi  far  the  puriKH^;  they  seem,  however,  to-ha^'bete 
rpesfrt.W,  it,  and  their  Afplicatiott  as  fa}iowa;L-'After-hMriiig 
W^Ud  «  Wle  in  tin  rack,  to  be  Uastaf,  wkh  a  chiarl  •<»  jtmpar 
sufficienqr  deep,  tbe  gunpowder  is  put  into  tbe  b»ttoAk«iftl^-fl*y . 
to  the  d^th  of.tlitse  cr  fow  iociies ;  vulBt  th«  «oolikstofaad 
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wbUdtdB  roilDd)at~oa»«nd;>  «ne>]nch  fs  4i«inietet,  with  avlMl^Mi 

•  tbe-KKBtve'idiotft'  on»-eigbtfa«)fi«fi->Bcb,  'vbi«tv't;oi&iiuinilntM»J 
it^iEMotbsV'Of^Ulesanie  dln««Bioae,  nbout'  oce'tand  bl)64bMiu 

being  flattened  from  within  one  inch  of  the  bottom,  or  circnlar 
Mid,  to  one-third  of_an  inch  thi^k^Sttbe-^UlH  extremity ;  this 
hollow  cavity  appears  to  have  been  tilled  with  powder,  whicb^ 
when  the  InBtniment  was  placed  in  the  hole,  would  immediate^ 
communicate  with  the  ciff^.  f ^  ^fi  ^tuation,  it  iu  preBumed, 
wedges  (of  wood)  were  driven  against  the  flat  side  of  the  iron 
ti»hfi.^t<j,\vr6»i«.,ilw.fw¥9^  oft  the  gm^ottderi 
^hBnV^WtthBMWh'thfl  to»ch-bol«v  mwrked.  a, 
hgrjI'-lr^OiOi^niataVltudlfor^fcpurpWie  How-  ' 
long  this  has  been  in  disuie  is  altogether  uncer 
lain,  even  1I{d.puBe\fk  ferpMalt:  iC<is  piobaUe 
n  centonr  might  since  have  passed  away 

-Wkrff  fti*tifie"«fme?B[k)t  with  the  above,  to 
.^fMafrA^oaea^skatdty « todl  bfmuat  wcta^bvaen 
^n»{om4}  e^cid-'^yi4lie  atiiters'the  atoakroud 
flMhwj  tmadi  «mMnibei«d  iluni'some  taiibave 
IjfeaioatuianHlf /nwtt  abootiny  yeois  affo^  par>- 1 
iisala^^iil^iwst  2a(tli«tiairsf>iraate  gai^bivder' 
etoildaioi;  teiUiobtrrgreatidifflculiy^iieiDqipliedj] 
;#iipMfontibi|l«ma''^|de'iMditfiitfBtam,isay  faaei 
to  six  indtes  deep  ;  placing  two  thin  pieces^of 
iF»aj-^»tfiMr<h^ift«aW!aj!irtBtlMpa)i        '"  * 


one  side  and  flat  oa  the  odier,  in  this  bote,  tfaei  forattibs^ 
nexbto  the  lodCfUie  wedge  oc  slake  was  drirea  between  aatH  a 
pertidaofitBpli^8under>  •  '^^ 

-  Ibn  wedge  ima  was  foundr^ii^Kt  tbe  f  . 
widi  the  preeediNg,  of  six  inches  is  lengthj  i 
and  ODe-toorth  inohea  B(|«ai«v  taperic 
hanag  a  hole  oaMburtfa  inch  square, 

one  aad  a  half  iniehes  from  thB,top  ;;diis,  ac^ordine  to      |j        ') 
the  reports  ofvety  old  miners,  was  ietended  to  receive 
a  amaU  rod  of  imn»  by  uJiicb,  one  man  held,  whilst 
another  drove  tbe  wedge^,  bat  not  used  during  the 
life  of  any  present  wotkono.^ 

-  At'wbat  period  the  pment-method  of  blasting  was 
inboduced  nito  these  miAes  eannet  be  asaertained.  A  person 
BOW  residing  there,  recollects  to  have  heard  his  father(who  died 
thirty-nine  years  .i^o  at  the  s^  of  sixty-seven)  »y,  although  it 
took  place  before' his  time,  that  prior  to  the  pricker  and  driTe^all 
being  used,  it  vns  so  hazaideus  an  experiment,)  that  two  men 

e  speciaJly  appointed,  whose  province  it  was  to  visit  the  dif^ 


was  dnren  between  onm  i 

tbe  saMe-siace  A 

lengthj  and  one  /a 

iring  to  a  ^nt,  m   M 

e,  utroogb  it^  at  f      \ 

his,  ac^ordin^  to  SJ        ) 

tended  to  receive  j|        | 

nan  held,  whilst  I  '^ 

used  during  the  ^    J 


ferent  wMkinss,-fdr  the  expr^s  purpose  of  charging  and  blast- 
ieg,  after  the  holes-had  been^prep&red.  Aaotber,  who,  asweU 
as  his-father  and  grandfather  beiore  him,  has  been  a  pachntan 


for  sixty  yeara  past,  has  a  &int  remembrance  of  hearing  very  M 
■Hftlwtn  itbat  fomt«rl)r  Atenptes  weTe>««ipk>yed,.ibat  rhasudO' 
loMndaflgftiam  bhthei  prooesn,  norevweaw-aity  othet  made  oraot^ 
tited<ttian'the  pteseut;  but  that  the atock .and  featheia*bMtihMik 
iniumdutiag  both  the  liffttiiites  of  his  Aith«>aad  graBdfiitlMn»>. 


ARiicLte  Xlif. 


^imity  how  far  the  Opimyns  getta*a1li/'  eHlertinnei  ttf  the^imtt^ 
Uty  i^  Qbttrvatians' of  the  Eetipm  of  JUpieef'i  TMt^-uM 
Fourth  MaUllitts,  kre  well  ofUt Jihmdtfd.    By  J.'Sonth,  UtR; 

(tb  the  Editor  of  the  ^nMrA«/'PAiA>iDfij^J)  ":•.: 

^/SBAKiilR,      -.-.,.„■     ■  .v.   ..u  .       fli»c4w«M*«e(l-A^«|,^«t».  ■ 

k'tfifi  f^Tane«meBt  ^ nat«ml  knowledge  tbef»icptoAaUf 
nd«wi^rin|  eo  inimiealvs' {trgudioe,  and  ^tethapa  tbiaa  !»■• 
.•cienlJ!^n>liKh  haaauSered  so  mwth  front  thtscommon  eBm^M 
all,  »  1^  ttstronoptyi  '  -To  enamciiat^  the  Lvaliona  misobiefl 
f^vA.  \^Fbusyi'fleiid'ihas  ie^ted  upon  this  peentiarjiciAnaa 
woiJAI^i»reigiilloJlhe  [Msenl^urpose.  <^ffioeit  ttt:HLj)l!iiM 
Itaneftd  mcta  have  b«eo-Bot  otuy  fckiby  physical)'. bttt^abai^ 
pntcticailstronomyi"'-'  i      r'   ■■n'     ■  ■  ,  '.■,\^  >y:  v.-  ^^.^  oH 

After^ediB6amiy«ftctetcopefl<Rsauriikba«KpMMk)><^A><t 
them  eibplo^d  upon  Jupiter-awl  1^8  satelutaa,iiioreduuiqMaiaf 


DllUrfaMiflt  Tliiiiih<»niiw»iif fiiwtwnaiw wiiailwniliiiiMhiiiMii 
iri^normi^  ikk  inqttiiy  iMtttlriiided.^iyHjiiinipo<>»<yl  <ofli»i«qmii»^fp» 
The  vetoeitrofKghtrepaid  the  labours  o£B«nM^«^  nrUpii| 
ortli»BatemWi'0{imied«tiew^<eAify  indiatUial  tiffM^ftinMyKOL-*. 
ralfri^d  aocHMte  vMi%  'of  dhrttfamio^  tlui  difiimnoe*  gf  ilov^Mdo^ 
ol^diiciVftnt  alnlio«B.f  HenettM>roiioi—ni  wiMiotoiigito4atoQk,Q|lt 
Afftbbe  pkonomMi^  Oftd  Ihm  ohoeraUiDQ*  bwaom  nMs^idbfi; 
ii- t>ro]^torliody  tiUem£om,^Biii^\mxspfmtuu^  qS  olmmf^ tfi^m^^ 
titQp06#  'wore 'flolcve  Dr  looo  fraqnent^  itf09o.  they  oopflwloli^ 
ihciito' of  imyfoiriM  theif  taUes^^iillt^feiigdiiwiileljhi^ 
a^ciMMy  weAtimved'atV'«B'fariaa«iola^  tiiooe  o£  tho  ftio^iNid 
sifeobd  ^aitdiitee ;  to  thk  also  we  mmftiwld  another  cameo  Pfhi^tk 
will  be  fotiiifl' in  tho.tiiiture.  of  the  iaalnoiiietttli  at  4his4aMi Jimr 
pioyeii  ;;for  the* rapid motioa  ofitihesO'tMo  oatellitee is  siiah#  4mA 
tti^  imertenitttf  peitod'  ^betwooK  their  -  Arat  antei^soiinibp  rlW 
ihddeiiry  ^trnd^tAeir^eomplete  obntmUionjb^  »  id^or^i  ^heimt 
Meeeo]^  were  able  •  ttt  fftve  <  aotntAkuw  i  Iim  anifonnily ;  ^.  |li^ 
oheen^itif^ei'-of  tt|Lfioi]s>Nmetvei»^^  thoofjr  OI»dr  pnMrtW 

OilMi^ti^eafebiotber.:  •    u..         .-.;..,: 

•  «Bflt^iiot'eo"WAth  the  oiiler  saldites  ).oeU|^see;of,{lheBi/iiif)il 
bottpiu'a^vrely-of  iw^  rate  oooiimiioe,.«iid  tbettimeH^.tluiiK 
MMlUti^  tke«liOdowitUl:thekaoia|iicte  ohoMstvalioiei  JNlhig, 194117 
ittaee  greeifor  ^ta  m  the  was  tf  the  Asro  firafc  oMeHitei^itilio 
obsec^atiotls  .beeaeiej  more  diffioobi  9 )  and;  .the  4eeUiifiDe9fti<  >  <W(eiip 
iMd^^^fiijker  to^*  the. MrfMDaee.for  wbceh itbey  :^fm:^,mm  wiMrtMA 
obeOMrttilone^'  tbenme^  -of  difibrentoheevfieea  4itkpsAi»(Hm4im^ 
bty'lidlli-eaeh  either,  ood  theoffy^amt  pfcactte»  taote  nwi^oaiing^ 
M  variance.  Heoce  observations  of  tliese  satellites  oame^^iatfo 
d)sret)Ute9  and  almost  into  disose.  .  ,\i   . 

At  lengthy  howevefyin  the  preface  to  ^  woci;  entitlsd  ^^Ta^ks 
JBicl^iiquts  des  SatelliteB  de  Jupiter f*  the  m0iastrous..di8QO|1i|al- 
efes  fattween'tbe  existinp obse? ¥attofis  of  .the.ecljipsesof.^^ 
third  and  fburth  satellites  were  dwelt  upODi  widi  -c^aiirfarytiMy 

^(^W*  Py  ^4  odebtated  Belainbra^  ami  perbeps^  tQihe.iH^ 
l&eiits  exfr^ed  by  this  great  maiv  n^y*  w^  trape  the  priiMq>e} 


csittse  why  at  the -present  moment,  cd>secva(AOMt  of  .tb<^^cti|yii^ 
of*' t^ese  two  saXiOiUtes  are  ahnOftt  geuerally  neglected.  /When, 
however/ «riajttdiciB  seems 'dtetiil^  ,li|p^ 

thatof  t]>eiambre>  is  nevev  mentidned  but  with  respect^  does  it 
biJWPijMf  ^toUgeimw^'SwA  more-and  moceimperatiyeis  it»rii{M»il,^ 
INMM^  hlMlMle^dIl>  seiMte,^.<tet'peii4  «Mit.:tbei  enw»/^^idh  jt 
4ead8  io^hifl  nmst  plead  my  excmse  for  Ihot  preset;  OMMmMr 

•^^  iyaHhe  woik^io  wUch<i«iliidey  may  ilaiibe.9nithei  libwjril^ 
^i^i^^m^fiMAtMlim^Mmmx  some  ofitik^ 

|iia|iigeihcalooiifcttril m mwr^wBd to ip^j^dien jAeetftecii. ;,  ./if^.j.K* 

might  be  applied  as  a  correction  to  his  tables  lof  the  thU  aalel» 
liM^.s  Qe  iiaya>  ^' Jler  te'hi  po«n6  r<^ia94ie«  pins  Ibia;  smfii  il 
pirtltfft  e6tsdleri|«e  oette  ^uiikkuiiao e^EfMiNlt  fM  pbM  afM 


«te<4fid<m«r44!  ttf^nM/  '«(ae|pDar  kft  diifereiieat  d«i.  iMridiWi^  o^ 
MIM-O^^ <M>kM^»)^)ri<lli#poittt  dfi>/{^tqttefc4tt8M^]|g^.l^ 

itfii^^pbftdM^  de  1 0^<f»iir  PobMrvtMiotti  4[iii  'lUt  fumftii^  «tlt^  4«if » 
tes  cifconststnces  les  plan  favorabiee  ?  En  ra^s^tllblalilr  leAohiif^ 
1^MdM9ftltds>pieti4iki<>€iBBliiitipjk^Pa^^  QrbenMcbyfCMt^fi'a 
|MHi»otite4Nqd'#4«'^ini^aiikcM4§^  teilxr  m«»if)Miif^o 

v9«g«iadvL^H^i«i$«^x  (¥  DAtoaMf<iif8/teitt8rq[MH*tl«  a^le^ 

l^iiI]MPfiMrtb^ilto«6kiti&  i9^dtd(kl>^  «iid  thus  apoketi  ^It  <^^S^ 
cette  derni^re  Eclipse,  les  astroaiMes  de  PariA^diiSirttilt  fulfil 

i^»iJe'34^tilir*ohaiqwTp^  ♦  -^^  mI-  -    '-/•  .---..f  .j*,  ...vf  ♦/» . 

iiki»p'H$«ftAk>«lva<i0nti^  lardbcervdlioBs  d'ttM  «KdtM^]p$e4^ 
PR^«e«K|«&^v«oVit  7^^  I3,«t}4f'|  €t^ek«tft'ilty(a!d'^{lt 

k^il^l^B^i^t  |t|fii%rattve'ttne  qui  ^Mde  SGK  46'^  .fluMif  4a  4imW 

jH}lV]tVefaii^mi^>ttoidMwhttt> iHftlmiiients  M^SMer  and M^c^ft 
%di|)Ic^ed>' whether  imnyeir^oii»  or  eibensiona  wet9't»baeryed$7^ 
^^i^  kHbW^mij  <  IfiOrcf j  (jhi»  iliat  their  oinepvatiolici  iNv  timi  9^$^ 
^\pm^^^»eA^^sia^}  miiKM«CB}r'h«noa^<lMrofett«^'tbfititiilf|^^ 
bi^itilF6\<^^<thal)«liifl;miiie6a  pf4i>i^ttade  eoidd  iM^  N  f^tMii;^ 

The  assertions  that  difierences  of  meridians  can  only  WfM^ 
«^«rtiti)l  tilf4rfkPftt  a4tii0iKte  v'thalt/t^flldnct  <edii  be  Jhf^imfik  to 
%itrblk<Mtt«  lAid^g0oglwhek^  d  tUe  ,rairfMteiil^te>*i^  ii^  iifU^ 
illuBtriou8%tttliMJ«Bksi 'What  (tfsiirnomcr<irSI>(fcfm>l)^aii^9!^ 
4«i%cM*^l(9ir'ttoiitodui>My^  dbi^^fvttli<^Hlvlii«b  teotflMD 

-Istea    biffin  *>lb  lO   ^4<ii>.   >•»<  >M    ^   m>o.^'i     .•^   ,•    .>.     \^u\\r^u    ^\.A-^    TiJifT 


iBipfthoy^  maUttj^  a  deep  im|>peMiioQ  onr ^iitt^ 4A^(^Wk 
teadtry  rWe/ttcmt;  hoii^Vdr,  reKeiid>er,  11iiit'tiMs«6  f^tiititiiitt 
«ii»i^  roiindM>ft{ion4>omparis«nofaUth6«bB^rviitioQkof 
wihioii  htd;bem  m«de  IrMithe^yMr  t@Q2  to  tile  yeai"  1902;  km 
iimTBi  will  b«<  little  difficulty  m  beliefing  lliat  Die  ^ao(ic<iM!te 
wduUftdly  jmtify 'the  asseittoit ;  for  amovig  the  earlier  obsi^ 
mtians  inmieiisii  disooidaticies  would  naturally  b^  found  j;  btit  I 
feeldittfelieeitatioii-iaaayingy  that  the  obser^alioiM  whieh  baVe 
btftti  '«ade  mu^e  the  year  1  w2  would  be  far  more  than  sufficieift 
to  entida  the* accuracy  of  the  aeeertioDB^  as  far  aa'tliey  relate  tx> 
nodami  obamnratiaiift,  tiot  taly  to  be  dispated,  but  even  to  b^ 
disproved^  *  .Observatioti9  made  during  100  years  at  Oreenv^icA 
iM'BariBr  did  notdeiermiue  the  difference  of  the  two  teeridiane 
aeamf  .<than  IQ  'Searnds.  But  observatione  made  during  sensii 
iiMMiAa  in  JUackaian-atreet  and  at  BuBhey,  gave  the  difference  of 
ioMgitude  t0.17  hundnidtbs  of  a  8ec6ad« 

uiSL  Itt'alaUa  which  will  be  givei  presendy,  there  ate  tlirM 
iybMiitniiiana?ofthethirf  teaJtelUte,  each  coming  far  within  two  or 
tlum  flEQaniea^f  the  truth ;  we  ahaH  eko  produce  observations 
iof »£cBlpaesi  of  Iha  foui^,  liable  to  iufinitetjr  leair  eiTOr;  hMd^ 
^bcauMt^^oiikeijde  with  om  author^  in  the  justice  <ifhiaremiM4ts: ' 
.«.<3iEniiatiM  recorded  (Aiservationa  of  immerstons  and  eme^- 
aioliBrof  idie^fQttfth  sateUite^  it  is  evident  enough  that  the  inddi^ 
gtiiiliM  rak«.cQaside«ab)e(  and  if  examined,  as-  our  aWtt;Will 
uareKfter  hef  tbeiy  are  found  irteconcilable ;  hence  sapposip^the 
aamntobservera,  the  same  instruments^  and  {the  same  weathei^; 
at'isaQh  station,  both  at-  the  immersion  and  em^ersiony  we  m<ty 
faiely'tn&ryr'thait  the  telescopes  were  long  and  Unmanageably  ^ 
andooaseqnciidy  would  afford  results  inconmt^t  not  only  with 
#gcAalA<fr^  but  with  itikemiMfoisi^     ' 

«' 1(4.  J  As  to  the  immense' discordancies  between  the  obseri^ations 
^itheato^e  I  eclipse  related  in  the  last  paragraph ;  ihey  do iii^lM' 
dbaeithaobservers'and  their  instruments  m  the  background; 
Ibfit  would  be  difficult  to  account  why  the  observed  periods  of 
laamersion  or  emersion  should  differ  more  than  the  time  wfaid^ 
itbejomldliterequires  to  travel^  through  a  portion  of  space/  ^t^M 
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^ijOa^jotmaideriilion  of  these  passages  then,  I  f|m  induced' M. 
t|HJI]|"ithTr  jTintTTirntirr  they  convey,  more  to  the  earlier  obseWifti>' 
tionsy  than  to  those  of  nuntem  dftte ;  still  there  cafn  be  no^  doi^bl 
liutii^atttn.iikimeQse  quantity  of  the  latter  will  bef  necessaiy^^t^ 
jnffialidale>the^niDti8Utnis  ibaecuricies  of  the  formei;.  An  obser^ 
iicft^lhm¥efaf,ofthef^resentd(ay,wlll>  1  ditnk,  let  his  respect  fiMr] 
fthfif Aaaie  ofi  Deiambre  be  great  as  it  may,  have.sbme  difficulty* 
JAtfup|MBin^ifv tbat^stmitsr incongruities  would  attend  obsprva; 
tilNls/o£fliflad^ph^noaftenB|  nm&  that  telescbpes  are  betterdiid^/ 
and  whatiayottat  of  as  much  impdrtance,  better  iMUMedi 

V  Wats' It  1i  Known  that  diejr  were  ftom  15  to  SO  feet  in  focal  length,  there  will  be 
tomt  diflfesl^  in  aniriiig  at  any  oUier  condnikm. 


ljif^)9«rfi|m  aadpni^F^o^ofta  h^  proeuged^f^Hto^icaaDtft.iwIhwit 

^^'j;  i^m»y indeed  \i^  fouad'b^ piofioUs  oM4>awdti8^  aiitUl 
qggoie.statiQas  ;,  but  9&  .tbe.  dissimlariiy^.  ofi  the  JRi^thfar::  tliijdii 
pljic^a  9jf  Qbseryaticm  will  mf^tnaUv  imnenc^  tbfiananlfo^jrarliett 
,$>jDi]^  ,tbQ(  iiumersion  or  emefsion  oe.  observed,  itt:e^iiilicii]ii>ii 
^loMin^  ixotso  eo^i/^  to  be  foii^d^    F0ftaBal^y^li(MM«eri'iM 
ijQaii¥i^io](^.ii|id  emer&ionstof  thift^.aadtbe  tbiid  aatelHtbyatBJoeca^ 
jnpnallj.^bservable  within  a,  sjpace  lof  time  littb  moBc^tbtohiiio 
fiifv^ ;  let  ii8>  therefore^  inquire  a  little  inte /iit.mattelkiv  iq^i^i.^ 
^  We  bav^  already  noticed  tbiti:  tim.  foitttk  usatdUle  .lti?iB|| 
puio^ed  tbe.  ahadow^  is  a  very  cotajsideaiable  time  be&kravitbeeomes 
io/it  in  it ;  hence  its  disappeanuice  will  .be  extcfean^r  gfediiat^ 
let  us  suppose  that  during.lihis  tiyw  itjpMMastUrott^  £reilidi»« 
tjupbpl; gradations  oC lustre;: that; at  the  fi^^itjreaeoaliesibtlsxftall 
fi^  pf  i  Ura)^  Jdaioris.;  at  the  second,  iheBmsR^BtMiof^BxAamd^ 
^d^at  the  third,  jthe  small  star.of  ^Lyiss*  XettnfiidKsiiMmi  ihaikf 
l^^qop^s;  the  oneablq.oply  to  ahqw  lhe.4iniaU  uteor  of i^;*  tbe^ 
seiE^ndf(0|i^  itbat  of  PoWis:;  the  .liiindi  adequate 'te'jelw(irt4h4 
^^  ^of  fif  Lyr8^«    Qn  a  iiM  nigbt,  aU  the. tekscoBflBisfafew 
uvf-^et^jffQ^yp  .olyects.veiy  well--rrs^.iail  10  o^elodk^ijptoiwled 
^ s^^>h^ye  considerable  altitudie^.. auod  iim  weatiM^be  BajmMp 
g^9dxi.wbv>8hcu4d  they. not. show  %h&ai  eijiiailyi'as  ivdl'tt^ilS 
a'jc^f^k/]  it  would  pn^de  most  perscmsi  Iithmk,  tor-deterdmiBo^^af 
^^il>];9¥ided.  the  analog  hold  good»:wiiy  OM  not;  tkw  etaneiK 
«eQ{2et  andt  re^pearance  of  .the  (omtk  sateiliteib^^^faierkiMf 
Wffi^n.fea^onabl^i Unfits?  1 4onfea9iifae^)aio ffeasoo^ .  LhnonFiit 
18  saia,  ah  observer  will  have  an  impresaioxi.  leftionliia  pikid^  tbaib 
t^^;if^V^l)i^  cpt^tiii}]^; visible  witan  it  rea^.i&tnot'so^  bfat  Ais 
uL^qidJ§tMau;!4y  proved  s. and.' agm«^  on. ithei  emeh^bn^i  knoinii^ 
tb|f|,,pp^t jfit  Vfhicb  h^  is  to  look  for  it^  he.idiiiiksilMtiseaajitfaa&i 
^^r.fl^^^Q.aGtualiy  dQei»;;/this  again  is, ;nofe*iirQxeAj&i<we.twiU) 
i^[f^er,.}^llQW  th^i botby  wA ^e^ 9h»Jlib& aaif  tkeyimewmati 
^^,^fdat,alli  .  Thag^lycUfiS^eAP^befad^efinliiei^hise^l^ 
would  be^  that  A  would  give  the  immersion  e«Wter  tkan^A  fiOud 
^  ^W^  ^^^ « ^•\   An4  at . tbie  j^memoUj  A)  wouM-sJiowfthe  sMel- 
h|^f^4^,  tjb#fi,BrW^  Vii^^i  thjiM^  C ; .  ciiwmtlftnraa^*aajite  ^ft|# 
Wtfftf^^^  sep,iiot  of  thfiifefls^.impORtanbe. ';  h-,  u    i  hlxI;  ^eiicnt 
^jE^lt^inif^g.Ahen.senr^iQien     sui^h  aatbeae^  LtdBtamtmled^cxii 
tJi^lj^g^V/favourabld  opportucMtyi  to.  observe 4he;imitievaiidoi«mi 
epai|e^8i9i^ 9/*  j^e/ouij^  6jatellitia,.wi(;h  nY9rff(mi6le omiiBnA^ 
fi/1^,  ^jf^pf  ,thQ  pr^i^fint  ifAf^nth  j^s^bled  iaet  to;do*iot    hi^ii&fii 

t^^i^f^^^^il^r^^.^^  of,  the  .m^iidk»>;(;ihq  tMmnidl^\$bmi 
il  was.J^^.^qiij^Ht^f  .ive§^x^Citt  Jbe..mGioaKao^.fl8l8titaito  iAf« 
observations,  as  entered  in  the  Journal  at  the. time  area&6dloirt 


^imAhm0,0mmfeij)k.wiint  taxe^  how  xwltpirafir^^jjjjiM  p^vJ^^ 
'iMrlbfMt9Hiteiw«/|^tibia,liipe.iit>QUt  tile  ral^pd^w.  q^^Aii^x^^ 
tilie^m^  niMiiiHci/  9H^  of  «t  light bluq  cd(»iTr'  J^ 
nmaikably  elear ;  I  deUa:p^D«d.to.r90^ui,iii  tbe.^icf^ 
long  as  the  «itellite  eonttaued  Tisible,  which,  according  t^  the 
Natttic^y  woaM  be  at  least  a  qaaslat  of  miiow.  »  To^akb  iAjf<- 
'  aelf  comfortaUe^  therefeiFe,  i  plaead  sDme  blooksi  tt  wodd  upon 
the  Rouble  eit^pB,  and  took,  my  seat  ver^  quietty^ "the 'Kgme, 
eniiept  thfit  at  me  clock,  were  all  ptit  out ;  it  contiaueddieamuikr 
ing  in  lustre  till  4^  84^  5T'pet  cbck/at  Whiph  time  I  could  see  it 
no  more.  I  obaierVed  it  of  the  brightoesa  ctf  Hiq  ^mall  Btaue^ncttr 
^I«apr»forioore  than  a  minute.  ^  . 

**  Emersion  of  the  fourth '  satellite  (observatory  darkened  as 
befim)  at  6^  43^  5"^  per  clock. 

-f  (^. At x3^^46^abOttt/aa. bright  as  the  pole  star.  .  a 

M  -^  At  6^  52"  bad  mt  half  the  .splendour  of  the  dnMeat..|)f  t^e 
.other 'Aiiee'  which  wfeve  visible. .  Unable  to,  sps^  ^ofe,  Wi^f 
IbfAer  obaeraa^on  was  giTen  up.'^      .i  /   ^-  j-  c-^r 

vn£hTea%  eeAisfied  with  my.own  observationsir  1  V^.  ff}^  p^^ 
4liatrihe-  extraonivuBy  fiaeuess  of  tha  night wo^ld^b^y^ik^^l^irijpd 
otffsesMndentence,  at  v^aripus  sts^pna,  ab^o^t  certaip^^^M^^ 
4hw  I  jif^ve-'bad  ilhe  mastifteatiott  to  iSiiid  n^sgli^  jiisi^mp^^ 
>7be;|NUy«bsenreR  wbo^  aerfar  as  I  h^e  eeciBrtaipj^Xi(^  \  W^^ 
knade  iterf  exteoeiv^  inquiry )|  was  similf^ifly  engage^  ^m  Wfifilf> 
is4(»>befo!md<in»Gol.Be^ttfay;:  it  is  b^ever  ipde^d  fo|:to^^ 
/#iMAfe'WW  bev<  My  Qniuionof  hia  obs^rvatious^of  jiiif^  eft^ps 
'^r/upiter't^tatelUlfces/  hasJoog  been  befora  tbe  pubfiA;/fi|Q, 
vitsaiMlot'nowbe'aaspeoted  of  comweudbag  biSfaoeitracy,/: 
>{toea«t«iiiypvesitit purpese,  .  ^       7.    . 

4 1  i^i/fy  obsemre^tioBS  wde  with,  tbe  &w  feet  eqi^atorial^'  ;^e  ^q^b0t 
jl^iS'of  iiaiteleaeope  has  64iQchas.fopuSy  and  3^  ba^Q^^f;!!^ 
^qpeituffe^  ^peweF  133. .  ->',,.-,  ^.-r.^rh' 

» .'.OoL'Beftulby's  telescoj^  bl^s  an  objectd^ss,  'pi^CAf^^.^^e 
iflame  diasieterv  bat  of  56*3  ia^bes  fpcal  dength  i  ii  Jf  i^ffi^jif^d 
4MI  a/ twr^ilMkiy  atand>  but  not  ^^laiwiaUy.  -   Hagnifyj^  (tfjffw 

^t.  fFfioeteebsarvaitioiti  be  excluded  all  Ug^t  fix>nihis  o^e^p«^ij^9^ 
texdep^wlNkt^' was  ^ufflcieat  ta  enable  him  to  dii^tingaisb^  ti^^baj^a 
ofibis'clock«  .    .  .    !.  J,  .  -1    ,    .    r.. .//..,  ^.^., 

Xqngitude  of  ^laikman-stfe^t  bbserratory .  .4  ss:^'-0''''2l*76''W. 

''  *'         Biishey.. ,,;..,:. »1^20^93r  W. 

"Cirf.^oVlong.Busbey  loiheW.  ...........  ./^'^  \S8i-l^.'- 

iv>  ^  HiHWia  i»>ci4[)hifiwi»kMn.  .....  .  JBmb^-.QJ^fflrrifi^^W^I- 

'ImmefBiort*  ♦»  ey*  3r80'<  *   !  Inwiei»iej|'4^)3a'.^?00'' 

»Bmersian^'6  48    11^69:  /^  Bmerrfion    6.-43  r*0?4C 


r^t  •  ^^     .-  .v    ..».!' 


.mstant  at  which  the  phenomenon  was  obsei^edl  at  Bo^^^ft^ 
the .  difference,  if  any,  between  this  and  t|ie  BlaekinaiiH^tve^t 
observation,  will  show  the  time  by  wh'icH  the  sat^Utci  W(ll  QlMb 
Iftngpr,  at  one  staUon  than  at  the  other* '  ^      M-    - 

4»  32^  27^09'' »  Immersion  at  Bushey.      .  .    .     , .   . 

-I-  Sl9*\7    as  Difference  of  longitude. 


•m^ 


i.   33    26*2Q    ?=  Blackpian-street  time  when  tHe  Immersion 

was  observed  at  Bushey. 

il,  .9a     3-89   ^  Iixim«i»imi9i  Blaqk»wi-6ti5^* 

+  1    37'6iJ    =P  the  time  tJbat  the  satellite  was  seen 7oif^  ^ 

Blacknian-street  than  at  Bushey,  ^ 

j^  mere  inspection  of  the  times  shows;  tha^  tWdiffereiifceg  ar^ 
iSnsideraiiie :  let  us  see  if  they  are  reconcHedbhl    As  the  tele- 
licbpes  ctt  the  two  stations  are  liearTy  slmilai*;.aS'  the  same  pre- 
caution of  excluding  adventitious  light  was  empl6yed  at  b^th  ; 
We  must  seek  for  the  pwx%e  of  the  discrepancy^  ettht^  iti  a  "oleartt 
atmosphere  atone  observatory  ihzn  at  the  otlxer — itk  ft  ^reuitr  sen- 
JBibility  to  minute  particles  of  light,  which  one  observer  has  than 
'iihe  (fwet^^^r  in  tne  superior  steadiness  of  -the  ohe  ifi«tAim44ib 
.over'  the  other.     As  to  difference  of  atmosphet^*  wet  liave  iif 
^  proof  that  there  was  any ;  indeed  the  prbbaoility  is  in  &v6ur  of 
Bushey;  it  being  situated ^ar  from  any  frequented  lieighbow- 
hood  I  while  the'  Bhickman-street  observatdty  is  surfOmd^^lf 
buildings  in  e^ery  direction.    As  to  increased  sensibility  to  siteU 
particles  of  light,  ^e  have  no  good  grounds  to  suspect  that  one 
observer  possesses  this^  more  than  the  other.    Hence  we  are  Idl 
to  tlie  only  remaining  source  of  discrepancy,  namely,  the  greater 
steadiness  which* one  instrument  has  than  the  other;  and  tUs 
thc^e  can  be  no  doubt  the  Blackman-street  inatrome^t  poiMsa^^ 
.  it  ctmbe'tnoved  in  right  ascension  by  the  finger  and  thumb;  aatur 
may  be  kept  bisected  by  one  of  its.  micrometer  wires  any  reaaon- 
a1>{a  time  ;*  nor  will  any  tremulous  motion  be  ooinmanusated^lb 
the  star,  although  a  power  of  500  or  600  be  employed.    Hfoce 
'i!he^  ei^erience  of  daily  observMion  would  aut)iora6  us  to  de'dlare^ 
"fktlerif  pafihutf'fbtit  in  Bfackman-stre^t  the' immersion  o^ht  to 
be  seen  later  than  at  Bushev  :  perhaps  also  the  trifling  ffifi^i'ehce 
^f  tocal'length  and  magntiying  pow^r  of  the  Blackman-st^^et 
AUstriiment  may  contribute  spme little  to  the  result;  whicn  ii^ 
that  the' immersion  wa^  seen  tdter  in' Blackman-street  than  at 
Bushey  by  r  37-63/'  .    f.    <mr.  , 

But  if  our  reasoning  be  correct,  the  emersion  should  be'  seen 
earlier  in  Blackman-street ;  and  if  the  weather  at  the  emeraioa 
be  the  same  at  each  station,  as  it  was  at  the  time  of  iouaserai^n, 
by  as  much  as  the  immersion  was  sera.i«ter  in  Blackman*street| 


m  -.rm^  9mHitm,*k^JSi(l^m^(faA      i^^MM, 


duwM  ti|9  ^m^ton  be  seen  le^er ;  a  jittle  alkHf «pM  b^||mr 
iMdf  ^  eifor  of  observation :  let  )m  see  if  it  weri  «o/  '^^       '  ^ 

^  43'  60-46'' a  Emersion  at  Busliey.     . 
+  69*17    =s  Difference  of  longitude. 


■  ■*ii      w 


6    44    49^63    a  Blackinan-street' time  When  the  emersion  wai 

observed  at  Bushey.  # .« ^  f 

6    43    1 1*89    s=  Emersipp.  at  Eflackmaa-stree^.  , .  .         '  ^ 


■»■■•■• 


—I    37*74    ss  the  time  that  the  satellite  was  seen. iar/t«r  at 

'  Blackm'an-street  than  at  Bushey/'        *  ^ 

*  • 

Hence  it  appeura  tiiat  the  emersion  was  <8een  ear  tier  in  BlacdiC 
man«6treet  than  at  Bushey  ]  and  by  an  interval  of  cimeitigiseing 
with  that  )by  which  the  immersion  was  observed  lat^r,  W  It  hun- 
dredths of  a  second. 

^  ]Let  tu  i^ow  see  how.  far  the  results  can  be  converted  Jto.proc- 
tical  utility — to  what  degree  of  accur^y  then,  will  thti^  enaMe> 
us  to  determine  the  difference  between  the  meridians  of  the  two 
observatories.  ^ 

4 

Im.  at  Blackman-street  »  4»»  35'     3*89"  '^' 

Bushey tst  4,    32    27*09  "        '    .  ^ 

Hence  diff.  of  longitade  ^         2    36*80  Bushey  to  (M .^i  '^^^^ 

Em.  at  Blackman-street  sa  6^  43'   11-86*'  :  .  n.  .If 

.Bushey. «6    43    60-46   .  .     ^       ,  .  j^T 

flraee  diff.  of  longitude  «  38*57  Bushey  to  the  E. 

:    Now  +  2'  .36*80^' o^w/;  .  .-".;7.'Lt 

.              -^    38;57.  orE.,,..       ,' H,aM^.i 
2)+  1     58-23    W. ^    f->-«o//'»»lr 

Difference  of  longitude; . . . .  =  0    59*1 1   Bu*hey  being-'  t6'Wf^^ 
Bnt  known  difference  .  ....  las  0    69^17   '    -  '    -'  *  •»-^' 

'    -    •  •    <>**il    in  «    .111     .»!■,  «  >\t  *r    'ii*    -t    \*.\ 

Error iof  observation  •  •« » « «  as  0      0*06  at  the  two  Stations. 

Consequently  the  difference  of ^(Migitude',  between. tlxe 'tea  . 
observatories  of  Blackman-street  and  Bushey,  is  asceiiaiw^'ip,,'. 
siayMndredths  of  K  second  ;  a  quantity  therefore  whic^fwe  Wl{^  '• 
consider,  as  the  error  of  observation  at  the  fWstatiqns^ .  ' 

But  some  time  since,  the  difference  of  the  two  inendii^is.jMtt 
found  by  the  same  observers,  with  the  same  instruments^  ana  Sm 
resrfts  Will  be  shown  in  the  following  table ;— ,        •  '    ^^'*' 


!   .'    .  .  I.! 


» 

.    .  •  -   .  •:  ^i  »    »  .  .•i:v/ 

"    I 

t 

•      '  •     '».  M  .    Mvil  «iiIj 

•»•  « 

'        (  t    'J  . ,/  1  ;•  U^tf   :  li 

41            * 

1 

• 

.  /- 


(mr  retp^ctive  Stations: 


>t(*i  ff'^'-''  *  J<  '.'^*  ■" 


1821. 


cr:.t^J!9!fT«Hf'n 


Aug:  4lmm.  2 ^t.|t*'"  ^^*§6^if?^:  '^  ^-f'^^MtC 


IiDin*  I 


:i!i  i'i: i.iiCi  tt>  N 


I  i 


)• 


12.  ,..0     8:09.: 

9    10  40-76 

n     '0^  40*83 

9   25  -20^ 

11  =21  M'Se' 

5    49  53-60 

\6    42  49-03  f* 

7-45  m-w 


ii.^if»:1v«.i,B. 


-iT,   ••       >  -y.^  ■- 


.6.  23    40-48  „  .      . 
6,;.5&    4S-30rfi    6 


IQ..^*    22  ij   46-40    ^ 
,9      g    61  0   49-76  -,  ' 

?  '24'  94"  ff '  ^S"^'"" 

tt  'SO'  Ira" 6 'i5«f  f<*'7 

5    4^  f  ir  (J  %-W''»;'"^ 
6f^'4S   '  «  ■0^'''4l«0^"' ' 


28|I 
Kinri  ''4  £m.  I 
^  -2QEnu  1 
.  '37Eta.  1 

29  Em.  I 

.29Eb;» 
Birib-6fitfa.l 

r**  1  t 

^  I    -»  . !  '*        ; 

'1822. 

iao.  14  Em.  1 

29  Em.  2 

Feb.  23  Em.  3i 

Known  diflerence  of  the  tUro  Ob«€frvirtotte« . .  * .  ab*  0^«14^17 
Bnw  of  observution  dt  the  two  Siutiuns  ••«•••  ^^^  '0     .CKtT 


•7  '^f '-so- 


•54'"1' 

f 7  •  'r3' 


($""^7  .36-60  1  6  .5$  ^  \l    .:9«0  .tt;'? 


,30^ 


u. 


I 


-fc.«w 


■*'  '      .M   njtr-nfV'vnriM  ■.".'?vfv>'  '-"' — — '  »g'<:>b>tJ"Vinn >J  iMhi  eQ<iO}l 

Thus  it  bee«i0  t^t  14  dbserFUlioiiSf  vimb  of  the  fimH  aaicOke^ 
two  of  tho  gocmd^lkd  tttree  of  tbe  third/  g«?cr  th»  diffirroa^  of. 
bogkade  to  Mnr«tneauhtaidredths~of  &  sooottd,  and  that  k.  wik 
thewock-of  40Mir«i^^Aij  whiletii^  the  ofaKanroliofi  befbiema«# 
Mad,  the  aocmcy  la (ftff^e  dtttt  aa^gveaty.atid  is  ohteiiied  in  a 
<np\piMl»»  «D|iB#liiM  Itmiioaim  i  Ikwm  ptrinqptiitilkkOoaMiA^ 
liMittMs  teoamey  is  ih/^\i^fikipnfiis  a£  %iKiAeo^ 
kait  as  probable/that  a6€ideBt  ^a»-bfKl  nothing  at  all  to  do  wttk  . 
it}  Qmm0M$^mpiMili&ay  and  wMi  eqoal  fiamtMAtf^mglXit  ^ 
ho  ttived.lhftt  aeeidc»t  has  p«cyenteda«rarst(Pgr  wcac^ 
14^«ie^^         pfidcipoAjT  of  tl^  f4rvcQiriXe.wl0^^ 
BiMMit'itf  Which  to  accoFacy^  are,  50. or 400  tme%i9fn;v«m(Qli|  v^ 
jrwlty  iHan  are  the  reanUA  of  tboi«!a  jEdbaerafilloai^vbieA  a^ra  th^  ^ 
ianodialej6bjee<s'of  t&ia^omoitiinealioB.    ; ./v^  >^  ;| 

J^y^^ft  Boitever  let  it  notifaa  aiippo^eidy  tb^  I  (|n|4ia^M* 
ttfm  wiiuraoy  will  always  be  procured^  aa  ob^eTvei'ima^  f^,  .t 
ooeastonally  aoet  obtain  thenght  ascenakm  of  a  i^tair  hy  one 
wiia  of  his  transit  instrument  just  as  corcocllyaa  if  he  employ 
the  five  or  the  sevfcn ;  yet  he  maet  not  snppofis  he  will  fdvTHjpsr  do 
it  (just  so  with  the  observations  of  immeiaioft  and  emersion  I 
hafealkdndtd;  1^  Icootcndferi^  prwidad  the  sama  altr*-* 
^  same  inatniinl  itht  aame  rtagttii^mg.tpOfe>.  1  thi 
Vim  Snia^yf^L.  \iu         ^ 


5^recatttioi»-^he  suoie  obserrer-^the  same  weadier— be  ii8e<^ 
bund,  or  employed,  at  the  Tarious  stattoni  both  at  the  immer- 
sion, and  ftUDsequent  emarsion,  that  the  results  so  far  from 
meriting  obloquy,  will  probably  be  &r  more  accurate  than 
any  two  edipses  of  either  the  first  or  second  satellites — and  if 
what  be  stated  prove  true  of  Che  fourth'  saiellite,  it  cannot  be 

Otherwise  of  the  third*  .    ,\    .    v^r*^* 

But  in  the  instance  we  have,  dwelt  upon,  only  two  observers 
were  concerned ;  further  observations  therefore  should  be  re- 
curred to^-those  then  , whose  stations  relatively  to  Green- 
wieh  are  well  settled — ^whbse  instminents  are  weH  mounte)c(^  and 
whcifte  time  is  well  known,  will  do  an  essential  service  to  p|iH^^ 
tical  astronomy,  by  observing  the  immersions  and  subs^queol 
esaei^ons  of  tne  third  and&urth  satellitfas  whenever  they  pre 
visible*— pley  should  be  at  their  telescopes  some  eighth  or  ten 
minutes  before  the  phenomena  are  expected ;  should  take  eifeiy 
possible,  care  that  the  immersion  and  en^ersion,  l|e  ^observed 
under  similar:  circumstances^ — ^and  should  uote  at  the  time,  how 
far  the  weather  at  the  emersion  coincided  with  that  in  w)ij^ 
the  immersion  n^as  observed ;  nor  w^l  the  relativp  splendour. ^f 
flHich  other  satellites,  as  may.  be  visible  at  the  two.p6riddi^aIi(>{ir, 
an  aiu^ostomjed  eye  much  difficulty  in  deciding*  .;  ,    .  ,u^ 

I  hf^ve  dwelt  upon  this  subject  perhaps  Ipnger  than  sope  yf^ 
ftay»  its  importance  warrants — two  marked  instalices  6f  the 
injurious  effects  of  the  opinions  g^ner^Uy  ei^terti^n^d  fiflnimt 
obserratipns  of  ^he  fourth  ^aA^llit^  h^v^I^owev^r  reipently  p^esfnted 
1hemselves-**0ne  individual  many  years. an  accur?^te^  ^qrfuBsid^Q^ 
observer  assures  me,  that  in  consequence  of  prejudice^^  he  never 
looked  out  for  an  eclipse  of  the  fomrth  satellite  in.  hie  JUfe^f^^^Alu) 
another  astronomer  did  not  <rf>serve  <the  vexyei^pse  here^so 
often  itefeired  to,  I'beoaase  ^f  sentiments  he  entertained  foimMd 
on  Dehumbre^s  Btataments«''-r4Nor  are  the  individuak.refeirpedi^) 
0f  any*  mean  importance-^e. latter  is  w^  knowa  asr^e,a|idi6r 
ofiinaay  uieful  astronpmical  publications ;. whilst;  to  Xk^  foip^efi 
practical  astronomy  owes  greater  obligations^.thdimUkmyypmK^ 

tn^exUteneem  -     '      ^  .      .    ''i '  " 

To  remind  observers  a  table  is  subjoined  giving  in  sidec«^ 
and  mean  time  ibe  predicted  immersions  and  emereiopa  of  'tUe 
thiid  and  foarth  satdUites  during  the  next  two  mopths,  ,aad  £^art4 
the >. weather  pvove  favourable,  I  have  little  doubt  the.  vefivill 
will  show;  that  the  opinions  generallyentertained  of  the  iuMfUil^ 
of  observations  of  eclipses  of  the  Third  and  Fourth  satellitea, 
mighmteia  JRREJU]>I€E>  and  ierminaie  in  EIlROR«t    .ii  *  » 

March  2.  Immersion  third  satellite  » .    8^    (K  .       r.  9^  Isf^ 
•  •  •-   '-     >"    Emersi4^n'.i*-« « ••••  ••'•••  •  ^ •'«;•- 11 :  •  13^''  >  y-^  v  i&^Ldfkt^ 

A)3iril'».imffleiP8ion  fourth  sUtelKte..    9    l»       i   i-^e-  4'- 

Emersion. ••.•...,. 12     0  .XQ   6l$\ 

It  is  almost  needless  to  say  that  where  the  satdlite  Is  lost  at 
the  immersion,  it  may  be  looked  for  at  the  ememionu  < 

^^AMBS'SoVTil* 


.  ,  ,      Analyses  or  Books.  .         " 

Philosophical  Transactions  of  the  Royal  Society  of  Lohddfi,  ^Wf 

-ami)    v.,    /        .;  ..   CfWfiM»«J>owi^.J47^).  ,;  .,_.,  ^     h^nri 

'^^K^:  Second  Pntt  of  the  paper  t>n^fhiNerMs  offheCMU.  ^'BjK 
(SfM^  B^U,  Esq.  Communicated  ty  S7r  Humphry  DaW.iifltf/ 
I^^^RS:      '■'  -  -      •    ■      '  ■    '     '•-  -•-»•' 

'-  Th^fellbwitt^  extract  fr6m  the  coneltidiiig  pageii  of  tMft  |y«MVi< 
git^gtbe  getieml  festdKs  of  Mr.  BellVmif^i^tig^tiM  of  the  nerves 
^tHeheM.' ''-  '•''••'*  '•  '  "■   '  ''^'*  ''-'  •••"••I'^'i" 

l»  <»  iHibpe't  hdve  liow  unravelled  tlibe  intricacy  of  flife  ti&r^n^oti 
ffiii4e^;  and  have  corr6ctty  a^i^igned^  t6  each  herW  ito-pt^op^p: 
ijfcfefe'/  »iri'biir  books  of  Atiatomy,  lheA^H^strt<6^^  numbered' 
decmd!Mg^tb  the  method  of  WHKb,  an  arrangtoient  t^ioh'^^^ 
illi^  ifl^>{gii<^anr6e  of  the  distinct  foi^tkms'Oftihe'ne^vies,  dftd^ 
merely  in  correspotiden^e  #ith  the-<)Me^  of^(ieOe6i3ti[Mi  hl^wbioh^ 
ifeljr^kip^r^diiteection.''- '  ^   '   ' '•      -.•..'/:»  r  y.;. I  I 

^"^iFhe^ftf^'^nerve^  is  'provided -ii?i<ii  a  ^en'sihttlty'ter  dHum^-; 
ia*^*p^p^rfi?dalled*olfttctory nerve.'     '  .•    j  .     ,r    Mfi«.i 

l)3inTh€'t^e^iA  is  tfie  optife  nerve,  and  all  implessions  ttpOtt  it 
kfeltfe'Cfriy  sensations  ol^  light ;     ^  '  :      .*' 

^^**Tfte'  t!m>d  rtferMe  goesto  thfe  m'nsfel^te  df  thfeeye  solely,  a^ 
fe^^votefetarf  riferVfe  by  which  th^f  -feyfe  is  directed  t^  <objectd.  ^  -^ 
o^'^ThJe  feti^lh'iieVVe  performs  the  insensfbld  trtiversmg  liiotioiis^^ 
fePfjflftf^teVeBMl;  '^It  combines:  the  motions  of  fhe^  eyeball  aft* 
i^^MSJ^ttfad'dcWnicts  thh  ^ye  ivithtbe  rei^rfetbry  sys«e«i.  *  *  <*•  - 
io^q}h^<fifl^ i§  the  nmvt^rsal  ni^rveoT 5ensa4i^ti  t4> tM  h^ad  a»d 
fl^,»  tb  tfefe  skifar;  to  the  surfaces  of  the  eyfe,nhe  eavitid^^ftb^ 
«d's*feY*ht^'«tt^Hfi^Tidtongu6>    '  "    '     .    -     V  -  '^  !'     *  .    , 

"  The  sixth  nerve  is  a  muscular  and  voluntary  nerv^-of  th€i 

^Aii  th4^^Wiftmh^  is  ^Ih^  a/(id^OHfMHe,  aft^^^be  dirfddwiofjitt^* 
mt^^Ho^rifi  kthb  tAKA,br  )ti^t^b  t>f  tl^  ftv6&«)ntf  «ydiMMj 
i«d-the4tsf>fratoiy  tverve^  and  that  on  ^ivhich  the:  expttrssion  of 
TOifli^Jfcd^en&s.-  •  •  '   "  •' :  V.   .r^  Uhf 

VM^nerup.  Bi^t.iC.-ii^.||)ad' ascended  from  the  conuderation  of  the  spinal  nerves  to 
Vuprm  oF  the  hciul,  we  »^uld  then  have  seen  that  the  fifth  was  t1^  smnjil  nerjrfof 
W&eal^  that  it  had^A  gan|;lion  st  ks  toot}  'kdh^J^Uoii^h,  iind"ft^&  pd¥^k^et 
winuslitt  of  the  jawikftnd  btlMticntjcin*  tb«t.it  .was  iudp«hlo9tt9frH  function,  being 
thj^  ner^  which  best^)^  s^sibility,  fA:^  sao^e  ^o^t  <hat  it  sen^;br4&c|^  tf^  the 
<%.-i^-i  p^pdes ;  thM,is  to^My,  to  tfiat  c^ss  of  muscles  Vnich  are  copnidn  to  a^iimato 

li^se  respects  it  resembles'the  tplWi^^Hiel.'' 


j&^Vterr^jlMatigii.    Ih  all  IMese  respects  it  resembles^the  ip'iM  xiiiM," 


2tt  4Mljrie»«f  JBMft%  ^    [M4n(ni, 

*'  The  e^tli,  and  the  Accessoiy  nerve,  are  resinratoryaenreg. 

^  The  ninth  nerre  is  the  motor  of  the  tongue* 
'  <'  The  tenth  is  the  firat  o{ihe  spinal  nervea  ;  it  has .  a  double 
root  and  a  double  office ;  it  is  both  a  muscular  and  a  sensitive 
nerve. 

''  Had  I  taken  the  nerves  of  any  other  complex  organ  raiher 
than  of  the  ejre,  I  should  ha;re  bad  an  easier  ti^k»  1(  I  had 
taken  the  nerves  of  the  tongue,  I  shoidd  have  been  able  to  prove 
l^  experiment,  and  in  a  manner  the  most  direct,  that  the  three 
nerves  belong  to  three  distinct  functions,  and  stand  related  to 
thitee  d]#erani  dasaei.of  parte.  I  could  have  shown  that  taste 
and  sensibility  belong  to  the  office  of  the  fifth  nene,  TolMlaiy 
motion  to  the  ninth,  and  deglutition  to  the  glossophaiyugMl 
Qwrve  of  the  tongue/' 

XXIL  An  Account  of  Expmmemts  made  mth  an  Jnvaruiibh 
Pendulum  at  New  South  Wales  by  Major-General  Sk  Thomas 
Bri8bane>  KCB.  FRS.  Communicated  by  Capt.  Henry  Kater, 
FR8.  ma  Letter  to  Sir  Humphry  Davy. 

The  £iHlowing  are  the  results  of  these  experiments,  a*  given  by. 
Capt•Kater^^ 

**  If  the  number  of  vibrations  resulting  from  Sir  Thomaa  Bria*^ 
bane^  experiments  at  Paramatta  be  compared  with  the  mean 
number  of  vibrations  made  by  the  pendulum  at  Ijondon»  W€^  shsB 
have  39*07696  inches  for  the  length  of  the  pendulum  vibrating 
seconds  at  Paramatta ;  *0062704  for  the  diminution>  of  gra^ty 

jfrom  the  pole  to  the  equator ;  and      ^^  for  the  resulting  coiili'^ 

pression ;  the  length  of  the  pendulum  vibrating  seconds  at  Lon- 
don being  taken  at  39*13929  inches. 

''  The  experiments  at  Paramatta  being  compared  with  those 
made  by  me  at  Unst,  in  latitude  60^  46'  28''  north,  give  -0053605 
for  the  diminution  of  gravity  from' the  pole  to  the  equator^  and 

_     '  ■  for  the  resulting  compression. 

3(13  *Vo 

''  If  Mr.  Dunlop's  experimeiits  at  Paramatta  be  compared 
with  those  made  at  London,  we  obtain  39*07751  for  the  length  of 
the  seconds'  pendulum  at  Paramatta,  '0052238  for  the  diminution 

of  gravity  from  the  pole  to  the  equstor^  and  ^jrg^  for  the  icoin- 

pression.    Or,  comparing  Mr.  Dunlop's  experiments  with  those^ 
made  at  tlnst,  we  have  0053292  for  the  diminntion  of  gravity 

from  the  pole  to  the  equator,  and  ^^^   for  the  resulting  comr 

pressibn.    ' 

"  TTie  compressions  here  deduced  must  not  as  yet  be  deemed 
conclusive ;  for  it  is  well  known  that  a  very  smaii  dteratioa  in 
the  number  of  vibrations  made  bv  the  pendulum- wtmhl  ocoasion 
a  considerable  difference  in  the  fraction  indicating  the  compreit 
sion.  The  indefetigable  zeal  of  Sir  Thomas  Brisbane  wsill>  how- 
ever, no  doubt  soon  furnish  additional  data/' 


'^P'.fir^I^rii&y  hbte  t&ke  the  oppot^uniiy  of  itiirec^a^  ttn 
error  in  the  ''  Account  of  Expenments  for  detenninmg  tihe 
Vftriilfion  in  the^  Length  of  the  rendtilom 'vibrating  Seeondto  at 
ttfe  tmnciptil  Btatitos  of  the  Trigonometrical  Survey  of  Great 
Britain/' 

"  In  the  first  series  of  observations  made  with  the  repeating 
citde  for  the  htitude  of  Clifton,  V  41*6^^  has  been  applied  as  the 
cofWctiOn  for  the  level  instead  of  141*6''  ss  2^  21'6".  The 
resalling  latitude,  when  the  proper  correction  is  made,  is 
sap  ar  44-94^  instead  of  53^  2r  40»94",  and  the  greatest  differ- 
ence between  the  five  independent  latitudes  of  Clifton  3*^^ 
irtstri^M  of  5-24''." 

XXIII.  On  the  Dallif  Variationofthe  Horixonial  and  Dipping 
Needks.    By  Peter  Barlow,  Esq.  PRS. 

AA  abstract  of  this  paper  will  oe  found  in  the  present  ^utfiber 
of  the  Anndb,  at  p.  loS. 

XXIV,  On  the  Diurnal  Deviations  of  the  Horizontal  Needle- 
when  under  the  Influence  of  Magnets.  By  Samuel  Hunter  Chris- 
tie, EsOj  MA.  Fellow  of  the  Cambridge  Philosophical  Society  t 
of  the  Royal  Military  Academy.  Communicated  by  Sir  Ham- 
pIlrv'Davy.- 

'Otat  present' limits  will  not  permit  us  to  give  any  account  of 
iMt  extended  paper,  occupying  dO  pages ;  but  we  shall  probably 
deifote  a  separate  article  to  that  purpose. 

KXV.  On  Fossil  Shells.  By  Lewis  Weston  Diilwyn,  Esq. 
FRS.    In  B  Letter  to  Sir  H.  Davy. 

This  paper  we  have  reprinted  entire  at  p.  177 

(To  he  continued,) 


tlK^^mim'^mmlkim'^tmmmmmmtmi^m^m^i^ 


Article  XV. 
Proceedings  of  PhUotopkioal  Sodetiei* 

ROYAL  SOCIETY. 

Jon.  IS.-^Messrs.  J.  H.  Vivian,  and  Michael  Faradiky,  weipe 
resnectively  admitted  Fellows  of  the  Society ;  and  the  reading 
cwf  Messrs.  Herschel  and  South's  "  Observations  on  the  Posi- 
tions and  Distances  of  Three  Hundred  and  Eighty  Double  and 
Triple  Fixed  Stars',*'  was  resumed  and  concluded . 

Jan.  22. — Dr.  C.  Scudamore  was  admitted  a  Fellow  of  the 
Society ;  and  the  following  paper  was  read : 

'<  On  a  Mode  of  prev^tmg  the  Corrosion  of  Copper*Sheath- 
ing,  by  Sea*Water,  m  Ships  of  War,  and  other  Ships,"  By  Sir 
Humphry  Davy,  Bart.  PRS. 

'The'td;tentio(borthe  President  having  been  drawn  to  this  sub- 
ject by  the  CommidWoners  «f  the  Navy  Board,  be  instituted  a 


*SdO  Proceedifig$.^FilUlM^cal  Societies.      [I|lkUtti^ 

'  c#&c«ctul  mode  of  rOtniddyiDg  the  evHv :  £)0{)|ier9^wliear{n«]iciMd 

'A^'seel^atoefy  kov^eirer  {Mai«  Aod  inalieftbieit  mby'ixei^rbeigoaas 

ibdtereii  with  n  coat  df  a  green  rabmiKviaiiy «  tot  ^»ioat^  aiizlmi, 

"i^efn  Wfli^h'ed  off|  id  Bticceeded  by  a  simikpoiieyJaadtherprapns 

oottlinu^is^  until  ttie  metal  k  cempletdly  destroycxU.  >■  -  'v^il{£> 

'  It  was  evident  that  bo  alteration  which  ebuld  be  effeoted  iq  the 

'  cO|)p^  woirid  pe?ient  its  corroeion;  the  effect  mi: di&vpntlaMs 

'  bf  eoj^p^r  migtit  be  somewhat  difieremt^  but  Ae  principal  diiecr- 

'  l^iiies^must  be  owifig  to  tbe  v^ariationa  in  the  saltneastaiidjftbai- 

'  peffi^re  of  the  sea-water.     •  »..  i«r-/^ 

Sir  Hamphry  was  led  to  the  discovery,  by  the  samepnu^nple 
Whidh  led  nim  to  that  of  the  deconuxMitinn.ef  the  alkyies  ; 
'  namdy,  that  chemkial  affinitives  might  be  balanced  of-deatsoywd, 
'  bychanvitig  the  electridal  states  of  the.  sfxbsiances:  iiiithBiipe 
'  app^afed  that  the  coirroeion  of  the  capper  might  be  ^ev^ntbd^by 
* 'ks  ibieifi^  brought,  hjf  e*ontactwitfa  atkothermetid^  ibtoianma- 
'tiv^Iy^ekctric  state  ;  and  he  had  accordingly  foiu^d  tbat  Jby^Uie 
6<3fAtwtx>(  tin,  forming  part  of  an  electrical  ctroutt^  ofi^^th*part 
'tfae^  surface  of  the  cl)piper,  the  desired  efieot  was.o^oqiietlly 
obtkiBvdk'    Other  metaJs,  positive  in  respect  to  ooftpek^iuia^xbe 
employed^  as  lead  arid  tino>'  but  tin  iS'f»ef(Br8ble,iOa'acdoaDbjof 
-  its  oapabiUty  of  being  brought  into. complete  QauHactuvslli'the 
<^opper^  tyy  means  of  solder,  and  dso  because  its  submufiate^is 
easily  detached  from  t^e  metal.  .  >       •    ,    .N)li.tj'>J 

The  experinients  were  made  with  ribbanda  of'tin,*  and  itiwiu 
''itiUnd  Ihat  such  a  ribband,  eijUal  inisubstance  to* only -^^^^iBT part 
'  df^  the  copper,'  etfectually  prevented  the  eoivosiopof  *tb» butter. 
'They  were  so  entirely  satisfactory)  that  not  the  smaileattdchri^t 
eaii  be  entertained  of  the  perfect  success  of  the  meduydid^piac* 
'ti6e;  and  the  Lordr  Cominissioners  of  the  Admiralty iiak^diatele 
'  atrangenkents  for  enabling  the  Presidcout^to  repeat  them  tbbthe 
largest  scale,  on' ships  of/w«ifr.  •     *      '  .  :  .n  ;  jvm.dmi 

;  ft  is  probable,  &ir  Humphry  observes,  that  this  niethdd^'besides 
drevetitiYig  oxidatioti,  wilLalao^preVent  (lie  adheseoce  of'V^g&a- 
'btes  and  markte  animals' to  the  sheathing.  '.-A'^^ivj^nni 

'  t  '  l^iis'  interei^ting  commabicatida  terminated  wathsome^aUuMiiis 
to^  the  -g^at  itimortance  of  the^  diaopverly  it;  >anhounff>eda^yy  a 
'  ufatfOnat  point  or?iew,  with  respectitoooir  mai^timeaiidioomai^- 
idialfifter^ts^  >    .  •    *   i  .    ■      .     .<  ■  •  uJ  ll(J  61> 

;  '    There^dit^g  waa  likewise  colnmenc^d  of  apaponr,'  i^Oajtfie 

'  Developiiietit  df  Magnetioal  Properties 'in  I«on>tanrdl>Steeirt)y 

PlM^eussion,  l^art  11/'    By  W.  Scoresbyy  Jun^  FRS£I.  i  Commu- 

•  -i^tial^dby  Sir  H.  Da^.  i  .  -  •  ■      '  ^       .....,;.•  ,;.,:i,  ,,n  'i^ 

*  I     *Jiir7i;  2^^— Tholnas  Aisyot,  Esq.  VPSA.  was  admitted  oBdIow 

of  the  Society,  and  the  reading  of  Mfv  SeoresbyV/pajtonwiaarter- 

This  icbdimuoiealioni  ^^  ^  cdattniuulioav'  aBm  {oumauffappthy 
Mr.  Scoresby,  under  th^i^maJtille/^whioili^iliBardd  sultittMiii. 


otfiihnhk A0w*pn)«e88  fofi  tbe  4e?«li]f>mfNit  of  m^^luini>  apid 

'Wenlfaertadiuofiaittiiiober  ofioxptrifflei^  wiili4i£B&rMt 

.kisdii  o£ir6%  Md  under  diffefwtiii^.e0  o£  tr(»itq»eAl»;.  Tbe  only 

fcfciwiimeiita;  at.  alk:  aaalogoug  loi  tb^e^a  w^re  perforAADd  by  Dr. 

Gilbert  aboati  two  oenttutCB  b^ok^.  in  wbi^  Pr.  G.>  bamoiecine 

%  pieoe  of  iron  in  the  direction  of  tbe  magnetic  mericUaD}  and 

jdratving^  it  ioat  wbtle.red«hot,  gave  it  stioba.  degree  of:  inagfieiieoi 

seito  omse  it,  wbea  floated  by.a  pieoe  of  cork  on  water,  to 

/ad^tiBt' itself  in  a.nortb  and  aoutb  4kectioii.    But  Dc.  Gilbert 

went  no  further.    Mr.  Scoresby,  however,  considering!  that.^ 

magoBlianL.iii  ateel  is  more  readily  developed  by  tbe  contact  of 

laagaetiaable  BufastanoeB,  and  particularly  if  these  substances  be 

abea^aiHgtietic^. imagined,  ''  that  the  magnetizing  effeds.  of 

pflntnasioB  joi^bt  be  greatly  increased,  by  hammering  a  A^el  bar 

with  ita  luwer  end  resting  upon  the  upper<  end  of  a  wi;e  retd  q( 

icen  or  soft  atedv  bedi  the  masses  benng  held  in  a  vertu^al  posi- 

fttoo;  land  tbat  iff  tbe  rod  were  first  roiMkred  magnetic  by  tk^m- 

naeriii^,  the  effect  on  the  steel  bar  would  probably  .be  augmented.'^ 

(l^.eispertments  iiistituted  to  ascertain  the  effect  of  such  treat- 

•mentf  fnUy  pvo^ncd  that  these  opinions  were  oorred^    A  si;aaU  bar 

-xrflisoft  steel,  beipg  bamBiered  while. resting. upon  a  surface  of 

^one/oo  metal,  nofi  ferro^inoms^  was  rendered  capable  of  lifting 

6^()  gmioB '  of  icon,   which  was  .  the  extreme  effect ;  but  on 

being  hammered  while  held  vertically  upon  a:parlour  pok^,  also 

«Aeld  erect^it  lifted  a  nail  of  88  grains  weight  after  ^2  blow^* 

'   The  paper  now  .communicated  ^to  tbe  Royal  Society  desc^cib^ 

aMaewformngemeBt  and  .process,  hy\  which  a  much  bi^er  degree 

\qI magnetic-,^icrgy  .was  developed*   .In  the  former  eKperixn/eats 

'jof^.Sioeiresby^  asingletjod  .of  iron,  only  was  used,  and  the 

ittef^Mbetaropiwhres  ..were  hammered i upon  it,  wbilejboth  were 

heU  inta  vestioal  postMoii  (  in  wUcb  case  the  m^netiism<  of  the 

iron,  after  hammering,  was  employed  in  aid^of  the.powec  of  per- 

i^Qssion  fortfae>devi^ipment  ot  the  asagnetism  of  the  ste^L  bars. 

)B^  the  iron  acted  only  on  tbct  lower  end  .of  tbe  steel  wiroa;.  tbe 

magnetism  of  the  upper  end  being  spontAiieous>  or  wbati<  by 

satgdatkiaDaioalled  <mi$eque$dial.  .  Henoe^  Mr.  S.  atten^ted  to 

sapply^amadditiMiai  fence  for  tike  .development  of  tbe  ja(iagoe- 

iiam^jof  the  steel,  to  isct  upon  the  upper  end  of  the  wire  as  WfsU 

as  on  the  lower,  and  this  ne  accomplished  by  hammeciag.  the 

iwire  or  hart  of  steel  between  two  bar»  of  iron. .  Tbe  bars  of  iron 

iie^nsedi  were,  three  feet  and  one  (foot  in  len^Ui,  botb  made  of 

•  flommton.ifon;  *  The  steel  consisted  of  wirel^oi  abiout  on^^ghth 

of  an  inch  in  diameter.    The  lifting  po,wei\  produced  in  .the  wi^es 

viittBicBfiBaated>|b«  the/ heaviest  of  a  aecies  of  nails,  polished  at 

^b^jnifkB^iwhiGhtbewi^  . 

We  cannot  follow  Mr.  Scoresby  tbrough  the  dettiila^ alibis 
^prii^iHuiH'v buft  wa'OMqr Atate#aicp«parfticularS)Of  tbe.re^ults 
^hidb  lis  o^medi  fi^ A  4i^  meatiga^ 


Procetdings  of  P^otopHkal  Societits.        [Mitus, 
I.  By  Mr.  Sooresby'ft  iirat  process  (wlucb  he  duRODiiiataithe 
si/Hji^e  process,  to  distinguish  it  from  the  Becemd,  or  compmaid 
proceu),  he  obtaiued  a  mkximutn  inagnetical  effect  on  aHteel 
wire  of  about  six  inches  long,  capable  of  lifting  a  oail  of  186  gn. 
rwhich  effect  the  compound  process  raised  up  to  3:26  grs.    ia 
jjl^lier  cases,  an  efjual  and  sometimes  a  superior  eflett  was  pro- 
duced. 
:~.i,\.,S'  In  respect  of  temper  or  degree  of  hardness  of  the  wires,  it 
,,  ytM  found  that  the  softest  wires  obtaiaed  generally  tb«  highcit 
power,  and  were  moBt  easily  magnetized,  but  tlie  efiect  booq 
went  off. 

3.  By  using  a  larger  bar  of  iron  (about  eight  feet  in  length),  a 
great  increase  of  magnetical  power  was  obtained,  a  wire  of  only 
«ix  inches  long  being  made  to  lift,  by  hammering  by  the  com- 
pound process  on  this  bar,  a  weight  of  669  grains,  or^bur  timet 
the  weight  of  the  wire. 

4,  TheliinittothemagiietismgiventothewireajMr.  Scoraby 
considers  to  be  determined  by  the  magnetism  of  the  iroaban 
employed.  The  bars  being  simply  placed  vertically,  beeoms 
slightly  magnetic  by  pv-tilion  from  the  earth.  This  polarity:  is 
increased  by  hammering  them  while  they  remain  in  a  perpendi- 
culai'  position.  An  increase  of  magnetism  continue*  toobtaia 
by  repeated  hammering  the  bars  up  to  the  extent  that  Mr, 
Scoresby  developed.  But  the  mniimwn  required  the  bars  and 
wires  to  be  very  often  hammered,  and  the  process  to  be  conti- 
nued at  iutervals  for  a  few  minutes  at  a  time,  during  ■ek'eral 
days.  For  a  wire,  however,  to  be  made  to  lift  its  own  weight 
required  only  a  few  minutes  hammering,  and  when  the  bare  had 
become  magnetic  by  use,  a  single  blow  with  a  hammer  was 
sometimes  found  Bufhcient  to  enable  the  wire  to  lift  its  own 
weight.  To  produce  the  beat  effect,  it  is  important  to  havetiie/- 
Bteel  wires  pobshed  at  the  end,  and  always  to  use  the  same  end 
downward,  which  obtains  north  polarity ;  for  by  tbia  meaiis',lM>. 
K.  found  that  an  increase  of  capacity  for  magnetism  in  the  wua 
took  place  after  almost  any  operation. 

Mr,  S.  conceives  that  the  high  effect  obtained  by  percussion 
depends  on  the  disposition  that  percus»on  gives  to  the  ferrngi- 
nous  particles,  for  assuming  that  oondition  to  which  we  apply 
the  name  magnetic.  The  particles  of  ferruginous  snbstaoccK, 
especially  steel,  resist  this  condition  to  a  certain  extent,  whioh 
resistance  percussion  tends  to  overcome.  The  general  law  Mr. 
S.  resolves  into  this  i  that  percussion  oh  magnetizable  subatanttt 
ill  mtitual  coHtact  inciiiie^  them  to  an  eqnalitff  of  cotiditiax.  i  Aiid 
this  effect  he  illustrates,  by  the  tendency  'of  bodies  unequally 
heated,  to  assume,  when  placed  together,  the  same  temperatorB. 
And  from  the  tendency  of  the  cooler  bodies  to  acquire  tempen" 
ture,  and  the  hotter  to  lose  temperature,  be  explains  tie  appa- 
rently opposite  pvopositioB,  that  magnetism  is  botJ»  developed 
and  destroyed  by  percufision.    The  power  of  strong  magnets  is 


Jliihiihiri  ibjf  t  liiHiiBiiiiHB^  ifiibdMMUi  AeidrniuiiippijfM,  « 

iivirji  imrifr  ttrndaeta^  .oriA)ani  emth'liide  4M<»ttd^'m)tetif(MiiV^h 

^jvomMbA^  if  h^;  tt|ion  any  wbBtMoe  ;liilil  is  rm^fta»&i^ '  iM^iA 

:'iciair|iiid  dimiiitttaM0ty  ne)h«oi0Mihg'Midhifix):bfibK  Aiiryilb^ 

•  i^iBiwH  jni(* cdotast .aofo  ti   vMMfer)  state^'thto  n^ai^'Mfaig; 

.slreogthened^  and  the  stronger  weakened.  ^        . 

i:.  ^bAipaMr  Mui-alM  read»  eatkled  f^.Obaemitionfton  the  Ig^mm 

utt^rcuMM  1b»  <Ximjmatk 'Guxni.'f     Bf  ^  Rer.  LahsAowft 

:««iUtng»  BA.  PLSi    Coaiauiiiita^ed'bfiSm'E.  HomAj  Bart 

VPR8.  .   .^     ni-n 

>  ( fSbiB  paper  waa  mry^ahortt  it  oommeneed'  with  nMtt  gMeral 
/mniarks^aa  the  BaoeMityi.in  tonHogf,  (ofdaseribisg  anittlillftbm 

>  dmng«8pechnenav aad  on  the  etrcea  wUdiiiad  b^eti  eottttMted  fay 
aaturahsta  in  stating  the  characters  of  certain  limnls/'in'^ttjb^' 
.i^oence  of  inattention  to  that  circumstanoe';  tbn^  the  gnlttr^ro- 
/^eaaaof'th^liaHtfdaalhided'tOyhadtbeeaeiTOBeaiBtklydea^  k 
'ilpduoh-canabfe  of  ^8latton«  Mr^'OaiMiag  tlNm  {iiMeM^ta 
•3leseiibe'Driefly  aa  organ  on  the  panetal  bonesrofthe  h^kA  of  At 
'Wwna^Mio.which.hia  gave  the  uwaae  e(  f0Pam€n'\Hwki4tHii^,'ih 
'sSbaowr of  SinE.  Homei'                                 .•.  n  •- .1  >-'.•-.  • 

FelKB^imA!if«per<vfm  ommnanieated)  eotitledy '^'  A54f|ile  atid 
(MtaetiiEipvesaion  for  the  Refraction  of  an  A tmosphese  nearly 
onKenibling^that'of  the  Earth/'    By  Thomas  Young,  MD.  For. 
-  See*  BuSb*  • 

r'  The  mading  was  commenced  of  the  Bakeriin  Lecture,  hy 
t  Jw  Fr  Wy  Heischel,  E«|JRB6* 
•  .F(i6«!l2;->-«-The  fiakerian  Lecture  was  concluded. 
yfTbe  aubje^  of  this  Lecture  is  the  |»he|aoi|ieBa  el^hSMd  f>y 
•imeretiiYy  and  other  fluid  metals,  when  placed  within  the  in- 
itueace  of  an  eleotrio  current  transmitted  through  conducting 
bhuindBk^  .      •   • 

li/lf  «.  qauitity  of  tanereur^be  placed  irt  a  dteh  and  coveted 
(vHiA  Ku,  toondoi^liiig  iliquidf  tlvotigli  which  an  ele6tfi6  MitunC  is 
tratMssttted  from  a  voltaio^pila  lof  modsrata  eMrgf;  by-WiMi  *ikdt 
fiid'^eoataot  witbithefmefoory,  thta  m^tal  ^Hl  'be  <thto%fn  i^to  % 
-atete  Hrf 'tit^culation,  the  force  and  direction  of  Which  varies 
^infi^  the  nature '  of  tiie  liquid,  the  intensity  of  the  ek!6trfc 
.MweMlsed^  and  other  adventitious  cirbUmstahces.  If  the  liquid 
'ioe  sulphuric,  phosphoric,  or  any  of  the  more  concentrated  acids, 
"die  circiiiatiou  is  excessively  violent^'  even  with  wieaJk  electro 
'.pow^rs^-  and  takea  place  in  a  direction^om  the  negative  to  the 
'  positive  wire.  On  the  other  hand,  under  alkaline  soluttonai 
;l»aaf '  jneroory  lieaiaiaa  at  pedtetri^sl  'In  'Kfce  etroiimttan^; 
Wwif  the  least  atQ8Biof>p^aasiuaa|ia»dniai,  akie^  oriu^^tee^ 
•■ansiialtatm*|>asitiiw';thssi  memuryv  ^be'siMed  to-ft/^li  vkAent 
-cftpUdb  isusiiiBsedktelyripnDdacad,  iif  tho!>«b{M)tfto  W9e<^Mi. 
ioit'lhimltbe>|Hi9iltvr  wire.  Firom  some  trialsj  Mr.  H^nidiiel  is'ftv 


IQ  coudttde)  that  modi  H6&.  thvi  a  apillimitli  part  of  potasnoniy 
or  a   100,(X)0th  of  sS^c^^  is  suMcieqi  io  impart  tbw  iynprfur 

BisditttO)  copper,  ftilva*,  and  gold,  not  at  afi.  /A  tiamb^of 
.singular  pb«ioii|ei|a  i^  the  electrization  ofi/ ittfef  cnry  and  other 
metals  are  desonliie^ ;  and  .sometoaioahiitions'  addea  respecting 
the  intensity  of  the  forces .  acting  on^tbe  molecules  of  the 
electrified  wifj  which  Mr.  H.  concludes,  tn  his  experiments, 
to  have  been  not  less  than  60>000  times  their  gravity. 
.  hi  the  sequelf  Mr.  -Hetsisliel  notices  the  curious  gyratory 
motioiis,  observed  by  M.  Serrulas,  in  fragments  of  aHoy  of 
potassiufls  and^bismutn,  when  iSoated  on  mercury  under  water ; 
the  i»Mim::/Qif  jN^iteh^  >ke  shoivs  ixf\ have  tbeen^spsundevstipod  by 

(iMt*  ftdaediivhii^Tadniit  of  >easye9i)[>laii8tieB"on'  Ihe  prineiplea 

dilfi  thi*  ((Miuiie.  •'•  /  • 

For  the  sake  of  such  of  our  readers  as  may  wish  to  vepcltt 

•<(iliBe<tx^MiiMttis>  wc^  ifaay  mehti6n,  that  it:  is  absolutely  necea- 
aary  to  use  perc^ry  recently  distilled  and  purified,  by  washing 

^^^iilHli^dilt^te  ni^^  aoid,  and  that  all  the  vessels  employed  mvft 

''Mjyi6i(lQpido^^y  c)ean»  and  the  surface  of  the  mem  m^  .fipva 
ap^  adnering.  film.    A  small  batterv  of  eisbt  .vur.  ten  paiin  of 

'^1)1^,  plates  fs  suHiaieixt  to  exhiUtall  the«pa9iiimneiia.i.  -  -i  - 

'»fMir\- 1    ,«-.-.«  .^-  '    ^       ..'!      *••'.'     '•■♦.'.  '    *'       «    .    j-.»..',  -..M'      -.  ;.;o:1.T 

j,\  .',..'.'  .V     ,».■•  P      M,         ..,,,,      ,,  I     ,;  ,,  ,      .  ;,.^f         .,,^j 

Article  XVI. 

^'^^Wcilftt-rrric  li^tElLioRNCE/ and  kotices  ot  svBai^cn 

CONNECTED    WITH    SCIENCE* 


^  I,.  JPfifarsfJS'affms  ^^atpkur. 


1   * 


'WJcseiipikiii  iy  Mr.  BrooKe,  of,  two  prtmkry  forms  of  sulphiilfe^jyf 
briehsL  A  Mp^  appeatrs  la  the  An^ales  de  Chimie,  foir  Nov.  l$$a»  J^y 
«^iMr/' MhiMsbeHich;  ^anoCHicfng  the  discoverer  pf  two  pijaiary  jToj^ 
i>oC  ml^iKr. '  The  one,  that  which  occurs  js  paiur«^^^a|i  oda^i^^it 
•frfffeli¥A9M{fe'6a«^7*  the  other,  'an  oUSqUe  rhombk  .prf^P^ii  .PvOU  M» 
-ttrflttiirhig6*^5^ifadM.ottl»(.  9^  by  fusmg^^^^BlJpr 

-sa^lint^gM,  la  WhSdl  it  may  rery  graduany  cool;  whcQ  a  l^rjut^is 
aMMvAttM*^^  ttiftst,  ^  h  to'Ve  broken;  and  ttie  sulpliur  wMch 
YliMlas€ald3lo  M  pd&red'butVtbe  cifystaW  wm  app^  IiatnL;the 

PM\i'i§r;^»mi»'^tUlkm'f6 -'t^^  substances  wluch'  |Mr«ce 

enMils.  may  fik^i^sealtttaie  two  primai^  fbmis.       *      "^  ' ' 
.9hht4ftf;rtMiBafi^  hss.crystaffised  phosphorus  from  a  solutmn  of 
fkospbucat  of  sulphur,  the  form  of  which  is  ike  rhmMe  dmbcah^ 
drm» 


3fJt    r     .,  .     .     PhMtihoric  teicl. «.;*.. .i.,»a4*5  /    ^«''    ^^'^i 

'  ...  Qxide  of  iron  and  sHipi^.. ,..  4*  .  ftift  ..  ?  -c  .">il  ol 

7io)inv;.>  /.n!      *IV#pf8pf mangao^w^pd^tin,?^    ,:;,  ,..,    .,ai  /:I 

bilde  of  uranium,  or  as  a  compound  of  the  oxide  j^Ahamf  iii#  tee 
,  jibmhi^te  qf  luanium.  ^:    ...  ;     .   ,  1    '        m     1/  *>5ffjx  '■-iU  lo'l 
j^^MjTff  Th^  tbp  lim^  in  this  nun^sral,  is .frs  the  jofMMiiliap^ln^iAilti- 

^"'Sdiy,'  That  phosphate  ofuranfum  itf  eptinely  sol^ejiQ^^]!bpn|(Mf 
^^dUm&A^  Mfrbm    Which   it  is  totally .  prfecipi^ted  r9£.<?P{#^V^r- 
f^yWnifffctdeCWiiie  et  de  Phjrslque,  vol.  ixi^'^p.  2f«:  ^oy^j^Xl 
to  VtitleOtkeMe  <^  tAidlspKorie  ^cid  Hi  thk  or^  6r  vitiiJij^  wA  4^ 
Dounced.§^'i«^f»ihie  j4^itii2r'ib^B^c^fM  ^tiRW8i^^^, 

Uiough  erroneously,  that  the  fiict  was  new,  but  it  liad  been  entirely 
oreriooked.  In  the  Annak  for  January  1823  (o.  61)*  I  stated,  precisehr 
the  same  opmion  ot~'ttier  reBrnaioi^iSf'toe  uranite  of  Autun,  aa 
M.  Laujrier  has  announced,  that  it  is  **  essentially  composed  of  phos- 
phate of  uranium." 


^k|>eron  the  15fh  of  iSeptkhl 
IIL  Pkasphoreicence  of  Acetate  of  Lime. 

(To  4N<  fi&ot  of  thS  AmiMoflPKiloioph^,) 

'*a  ^pnJuJ"*  ^^^re  that. the  pI)'o$phQr^^e|y;e  ,ff  tWjB  .Mk^Jbasofcean 
'TBiB^^bV  any  4;hemicarwriter,;i.^aviB  ,t^}c^,  t^^;I$t|^^o  jtosaid 

'*Twect.   'pfssolv^  ,anjr  quantity.:  pf  acetate  ,oC  Jin^rm  .m^kfiua.  ted 

"iFR?^  *^  oil  a  «ahd  heaL  in  a  we4|pvQpii  ware  disl),.  .eif«|)a^sio\di|r* 

'mIJ?  wilh6ut;didturbing  It..  ,^  When  mitte  dry, ,>|,;|be^T b^ib  aTi      ' 


['^  :' 


ads'  SeitiatjittntdlSgm*.  {VUkytf, 

lYp^Ck^mifiQl  Examiimti^m  ^a  FrmneiU  ffa  Meteor  rnhickjkUm 
Maine,  Augiiihi.l^^ .  By.  J,.W«  W«b6ter»  MO*  ^IC&lW;  &c»     . 

This  aerolite  fell  at  Noblebonmgli  in  the  State  of  liiiM^  mtkthe 
7th  of  August,  1823,  between  four  and  five  o'clock  p.m.  The  only 
information  which  I  have  bdefl  able  to  obtain  of  the'  attending  phaeno- 
mena  is  from  the  papers  of  the  dav>  and  from  a  communication  of 
Professor  Cleaveland, '  wh!(!h  is  published  in  the  American  Journal  of 
Science,  vol.  vii.  p.  170 ;  thld  account  he  mforms  me  was  obtained 
at  his  request  by  a  gentleman  of  intelligence  in  a  personal  interview 
with  Mr.  A.  Dinsmore,  who  waft  at  work  near  the  place  where  the 
aerolite  struck.  '*  Mr.  Dinsmore's  attention  was  excited  by  hearing 
a  noise  which  at  first  resembled  the  discharges  of  platoons  of  soldiers, 
but  beoame  more  rapid  in  lucceaiioii.  "inie  air  was  perfaetly  calm ; 
and  the  sky  was  clear,  with  the  ezc^eption  of  a  small  whitish  cloud, 
wparently  about  fotty  feet  sqoate,  nearly  in  his  zenith*  from  which 
the  noise  seemed  to  proceed.  After  the  explosion,  this  little  cloud 
appeared  to  be  in  rapid  spiral  motion  downwards,  as  if  about  to  fidl  on 
him,  and  made  a  noise  like  a  whirlwind  among  leaves.  At  thia 
moment,  the  tftotie  fell  among  some  sheep,  which  were  thereby  much 
frightened,  jumped,«jB&d.iaii  iata  the  woods*  This  circumstance 
assisted  Mr.  D.  m  finding  the  spot  where  the  stone  struck^  which  was 
about  forty  paces  in  front  of  the  place  where  he  was  standing.  The 
aerolite  penetrated  the  e^l^  oboiifc  six  inches,  and  there  meetiuff 
imother  stone,  was  broken  into  fragments*  When  first  taken  up,  whif£ 
was  about  one  hour  a&^r  its  jpiU,  it  enhided  a  strong  sulphureoua 
odour.  The  whole  mass  previous  to  its  fracture  probably  weighed 
between  four  and  siat  poiuiaf ;  other  fragments  of  the  same  meteoric 
stone  are  said  to  have  been  found  several  miles  distant  fimn  Nobl^ 
boroHgh,!^— filler.  Jour^ '     ' 

To  the  politepesli  of  Dr*  George  Haywatd  I  am  mdebted  fov  a 
fragment  of  this.tnebeor« 

Sxtemally  the  specimen  was  in  part  covered  with  a  thin  semi- 
vitrified  crust  or  en'aiiiel  of  a  black  colour,  the  surface  of  which  w^ 
irregular  and  marked  with  numerous  depressions,  presenting  every 


allow  of  any  separate  analysis  of  it. 

Tte  mass  of  the  specimen  had  a  light  gr^  colour  interspei^^ 
^ifhobTong  spots  of  white,  having  the  aspect  of  decomposed  leu((iife« 
add  giving  it  k  porphyritic  aspect.  Throughout  the  ^tone  minul^ 
points  of  a^  3rellpw  substance,  resemblinjg;  olivine,  were  distribute^, 
wTt^'  ixiicrbscopic  points  of  a  yellow  colour,  which  t  imagine  were 
stitphnretted*  iron.  The  cement  by  which  th^fie  substances  wer^ 
UQited.  was  of  an  eatthjr  aspecti,  and  soft  texture,'  readily  broken  down 
by'tlvi*  ^ngeri.  Ttie  general  appearance  of  the  mass  was  precisely 
iike  thkt  of  some  of  the  volcanic  tufias. 

The  ipecific  gravity  was  remarkably  low,  being  but  2*05. 

'B^lrc  thfe  USw-pipe  it  exhalcjd  a  sulphureous  odour,  but  was  not 
ftised. 

The  specimen  was  reduced  to  powder  and  submitted  to  the  action 
of  a  magnet  of  considerable  power,  but  no  attractable  particles  were 
separated.    A  portion  was  heated  to  redness  on  a  phitina  spoon ;  it 


more  tiian  2l;per  Cf^t*4;the  residue  jicquireil  a  broirnisolcni^;  it  ^f#. 
itgam  proseoted  to  tlie  iit^«t»  but  notbiiidV^t  Mt^MiiHlr  *   t  • «  ^ 
Tbe-coapodlioa  of  this  meteoric  nMfls  I  ioiiildtf^.^    .t.  u  '>i  ^liT 

S!'.:::::::::::::':  JI-1'  ■■ "-^^ 

Alumioa 4*7  '  ^     '., 

Magnesia   , .     24j*8 

Chrome 4'0 


»<  '    »    »       ••    ■ 


•  •,••  f  •.«••♦  i*,»< 


Nickel  ' 2-3 

'      '    98*5 


*    I 


(Phil.  Mag.  Ixiii.  IS^\9.\ 
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Article  XVII. 
NEW  SCIENTIFIC  BOOKS. 

PREPARIKO  VOK  PfJ9UGATI«ir. 


C.  TennaDti  Esq.  has  in  the  press,  in  2  toIs.  8i;o.  a  NarraM^  €f  a 
Tpi«^  thrpugl^.  P^rte  of  the  N^l^f rlai^  Holland,  GennanVy  Svdtzer- 
land.  Savoy,  and  France,  in  the  Years  1821,  1822^  induding^  a  De*,, 
scrip tion  vn  the  Rhine  Voyi^  in  the  middle  of  Autotnn^^and  th^  Sjbii* 
p(ndo^B  $qenery  of  the  AJps  in  the  depth,  of  Winter.  ,    ';  * 

^Shortly  will  be  published,  by  Mr.  Beneckoj  ofUoyd^s,  a,Treatii6  dtf  ^ 
the  Principles  of  Indemnity  in  Marine   ln$urancet  n&ttomBry,  and' 
Rei^pondentiai  captaining  practical  Rides  for  effecting  Insurant^  abd 
for  the  Adjustment  of  all  Kinds  of  Losses  and  Averagea^  - , 

Capt*  Parry's  Second  Voyage  of  Discovery,  is  nearly  rea^y  ibr  pi0)<^ 

'  ^oroas  liewson,  A]),  is  abput  |o  publish  Observations  on  tbe.  n\f^^^ 
tagfj  and  Treatment  of  ti^  Qphthaloina  accompaoying  die  Secoiidtry  ' 
Forms  of  Lues  Venerea.* 

.Mpscologia.  Britanni9a,  containing  the  Mosses  of  Great  Britain' ^p^ 
Ireland,  systematically  arranged  and  described ;  by  W.  J(  Koqkeri  ^nd 
TJl;^qw^Tj|ylor,MP..i8ljnthe.p^(P8jk,  .       .       '    - 

Mr.  George  Dyer  is  preparing  '<  The  Privileges  pf  the  Unitecsiljl  of 
Cambridge.*'  •     .     .     ; 

jnsT  puj(X.isa£o.  .,. ' 

A  Selection  of  the  Geological  Memoirs  contained  Jutfao  Ann^t^a  te 
Mines»  vitb  a  Synoptical  Table  of  Equivalent  Formation^  in  EBgliBh« 
Fiencli^  9»d  German*  &C.    With  11  Places,   ^o.    ISi*.  .  m* 


A  Qntmat  of  Infinite  FomM ;  or  tbe  Mathematkri  Elements  of 
Ancient  Philoiophj  and  MyAdogj  i  bj  W.  Howiton.    Post  8to.  St. 

A  CoBpendioas  View  oCihe  Histonr  i^tAe  Daricer  Aces ;  by  C. 
Chatfield, Esq.    8»o.    Tt-^T-^'  ^^.'Tim-A 

FradfoniHs  Systematis  UuTeraalisR^ni  Yegetalnlis,  auctore  Aug. 
P. d« Cmdolle.    Fisrt L    Thidc 8to.    V-Ss,  ^„„.^^, 


6.  Mj  Glascot^  JGreat  Cfarden-stre^  Whit^chap^I,  (ms^oui^^er, 
and  T.  Slichdl,  Upper  11umieMtreet»  genu  for  ttieirimproy^enli  in 
die  coQflru^oK  or  fonh  of  nafls  to  be  used  In  p^  for^pe^^uring  of 
cooper  and  bfhet  shj^thpng^^  Alps;  and  fbr  qtheit  pui^posea^Dec.  9. 

T.  Horne,'^th^  younger»  Binnihgbaittt  bras^-founder,  for  jMnprove- 
menu  in  the'lnainufutture  of  rack pulli0s  in  brass  or  6|her  metals.-— 
Dec.9.  .    -■    ,    ""''        ""    '      '  '"'         "•*'     '     •     •  \,^ 

W.  Fiimhfd,  Drplhriehf  ialt-mantifactuter,  aDd.A.  Smilfi,  ^lasgoir, 
master-marllfier,  for  ^eir  improfve^boiter  foratefUn-ei^nei^s^d  other 
purposes, — D^c.  9/ 

Mir  ri«; 


glace  arid  otheir.porpJMes^  Dec.  16. 

Pnl.  ft.  T/Gdsset^QQeeh-8tirleetj'Haymarl^t,it|ercW(»Tbr 
ing  TarioUB  llbp^,  patterns,  andsiases  from  metals;  or  ^ptli^  materials, 
om^le  of  ffltetfing  an  bviu^'rotind,  br  bther  form.^— D^.  1&  ^^ , 

Trfjreeifwood^  Oiid^rsoun^  ,neaf  Iijeeds,  !machine^ii)aketriand  J. 
Tliacknili,  siflrgiealiuechaiiiit,  Leeds.'  for  their  unproyemein&'in  pat- 
•|ertttandcl»5&.-Pec.'27.  '  T^  .: 

J.<-VaUanii&  BsqV'Bnefafitfh,  for.nis  improreo  viethpds  n'lVeesine 

wal*.-Jair.i. .~  •;       ,';    ■    ,!'.  :        :     ',    ^^^  ,^Z 

F. 
niU 
known  btr  tbe  n^m^bflbe  t^Dth  Militbrv  A^n.   .._^.  .. 

J.  Foot,  T3iariess:8tre0t,  'Spitalfields.'  silk-mdnufactuner,  for^jiis  im<- 
ftlUki  innbfaia.— Jan.  15.'  TT     > /* 

^     li*WlilterNew-r^d,  Mai^leboii^,  ajrchltedU  for  hmSo^og^  break* 
waler#**^anT  1 3*  .    i     ^t     .\. 

Jo  Finlavldti,  Muificirky  Xyrshiret  falraer,  ibr  certain  jmptt)^ 
onjloug)h?Bhd  (larhows*— Jkn.  15. 

'aCnr^'^i^ild^'Xeman-streety  Gpodman^s-field^  vioegar-n|anu(kcttt« 
l^i^^.feriiAiimprovi^meihs  in  ferilhentfed  liquors,  and  4he  various 
products  to  bebbl^ned  therefirom««-Jan.  15.  ,    _,^. 


>9^M      '  Mr,  Bow(^t^,^ftfmli^gHml  Jimiiki. 
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M        '    MiuEMm9k  Utttfitnli^mi ^mml.     [M|Uk81^ 


-  »  y  *  •         • 

FirH  JUaitA.'^h  Ckndf  and  finei  boifCoEOM  aUL  %  VImx  iiumIi  wind,  but 
cdm  at  niiiMtx  the  CUr^tmimht  lia*  praMttl«#  tfaApe  two  dojri.  3.  Vciy  fine  day. 
4L  little  wind:  9.dtfm »RCMne^  iiitoway  jn?^  %■<"■!  m^ifft^ajwm  nuUf 
ate.  5— ••  7W  \tKf4,^\0,  Mrf  iMIie  ttift  i&'W  mbt*  li.  Fine:  dondy* 
19,  IS,  14.  Hoar  ftoat,  with  tbggy  niditi:  a  great  quantity  of  rime^mdiiafly  aeeumn* 
lated  on  the  tiees,  chiefly  on  the  MMith  side  of  die  Inrandies,  pceaenting  a  mi^iiilieail 
neetade.  15.  Ovcraut,  p.  m.  with  a  Ettfe  now:  the  windhaving  riaen  a litUe,  the 
nme  haa  fidkn  ftom  the  trees  unmelted.  17.  It  is  now  mmUr  vnder  the  treaa,  widi  a 
luffiwgi^my  a|vpearaDoe  e?cry  wneee  eve*  loe  anemoon  acroaiiT  ^pnfgBOStm  tat  tboi- 
mants  of>  thttnd^dM|,HMMHM  V  tMa^  amidat  which 

tiwiiMiioi«iiitiithffWbliuhB0W%  tautens  pvmm4r  l4  IWarMmiMdMifw 
Otonato4MaialM|hrhadi(w<ithawhoiaAy>  M,  Cumulmiraimt  aftsawhirh  Whyrf 
and  an  o«ncaat  sky :  wind,  with  some  rain  in  the  night.  91.  A  hollow  windf  wilii 
nui,  moa^y  in  the  night.,  98.  QreroMt  t  showerss  in  the  n|0^i the.wind  lose,  andli 
blew  hard  tbwarda  motning •  9S.  Vin^  mondng  t  ClrroUraim^  with  Qmu  aloft : 
windy.  t4-*9T.  OreiaiBt  and  efeiidy.  98.  Showery*  99.  Fbe :  Ckuitmim^  with 
OrrecMMaliu^  30,  Hoarfitst^  fcry  desrstaigM*  9U  Boar  ftaat:  itdi  wind,  hut 
with  a  hollow  aound  in  the  tieeav  irery  fins  d^. 


^wdii    H|2iS,l:8V^i9{  W>«;NW,U(yar.|. 

■iioin#ler}  Mean  llt%fat 

*  Forthavontfi.  ^....o'i^v**- «••« •%••  ^O'lM 

For diftknai period,  cMdivgtb»99d...»«.« «...  30419 

Foff 'I^^Hys,  indim  te  99ti(9Mn  aasl^  4 w* .  •  • ««.  • .  '9iM|l4 
For  IS  dqrs,endaig  the  19lli(aaoon  north) 90*49$ 


\       Fertile iiien^..»....i..;.., ;..,.;.. ..^^  »iS5P 
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On  Brpamionsy  pmiicuhrhf  on  ifmie  of  Qlass  and  Mercury. 

•  '« 4*    .•,  V    .  .     .   'By-Mr.Griokton^  ••  .   »  • 

^^o  the  £<lit#£  oC lltt  jA«fMi&  of  PkO^s^pky.) 

SIR»'         '  Gh^Sf^f  M(^rch  10, 1984. 

A  THOROUGH  acquaiataoce  with  the  vaTious  Hwb  which 
ireffulate  the  expansive  powers  of  dISerent  bodies^  is  of  such 
aeknowladged  iftiportance  in  all  expeiimantal  tesearches,  thai: 
th«  most  eminent  scientific  men  of  this  and  other  countries  have 
their  names  identified  with  some  correction,  or  new  determina- 
tion^  in  tbia  brwneh'of  knowledge.* 

So  iatev -however,  as  181 8,  when  MM.  Dolongand  Peitt  insti^ 
tated  the  experiments  detailed  in  ^eir  WellJtnown  pritememoi^y 
^dbliehed  in  the  7tb' -volume  of  the  AniMtes  de  Chtmie  et  de 
Physiquey  those  gentlemen^  though  in  posseMiqp  of  determina^ 
tions  by  Roy,  Smeaton,  Deluc,  Lavoisier,  Laplape^  .and  mmy 
others,  nevertheless  deemed' it  expedient  to  fry  anew  what  the 
expansions  were  of  glass  ahd  mercury,  as  these  were  tp  form  t&e 
buta  of  all  their  after  investigattons. 

They  begin  with  finding  the  absolute  dilatation  of  qMfffOf^. 
Their  method  of  doing  this  is  so, ingenious,  that  very  general 

reliance  seems  to  be  placed  on  the  number  they  assign,  rr;?  for 

\   ^  ^Jf^MkdtOf  mercury  in  tJbfeHnHf  ^nit.froim  tl^  tempfwiliil^ 
of  firec^zing,  to  that  of  boiling  water. 
MM.  uulong  and  Petit  nei^t  proceed  to  ascertain  the  appa- 
New  Series,  vol.  vii.  r 
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rent  dilatadioQ  pF  mercury  ia  glass,  which  Aey^iSfnik'ixyfSE^mBakk 
way>  by subieclfQg  a  knovm  iveight  of  thai  nuidi,  odntoia^fin  la 
riass  vessel  carefully  deprived  of  air  and  hmmiBityy  toithfa 
movease  df  temperaiture  in  the  same  theitnic  unit ;  tbcd  di^fling 
the  weight  of  the  quantitvj  con  tamed  in'  the  vessel  at  freezings  by 
the  Weigfat  of  the  quantify  expelled  by  boiling,  they  obtain  the 

^tibtient  34*8,  and  thence  infer,  that  -^^  n  the  appfitrent  ditata^ 

^ion  of  wercury  in  glass.  .  j    .i» 

These  very  able  experimenters  justly  insist  on  the  great  pre*- 
cl3ion  of  wh^h ..this  method  is.susc€|)tible^  ,1^  tri^s  I  hav;e 
flisifde^  with  vessels  Jbolding  from  200  to  500  grains,  the  capillary 
opening  was  so  small,  that  a  quantity,  corresponding  to  less  than 

r^  of  a  degree  could  be  detached  vs^en  expelled;  yetimnute  as 

tills  portion  is,  it  was  very  palpably  noted  by  the  balance,  whieli 

tamed  with  Y5gg  of  a  girain.  ^  •* 

'  Every  one  who  knows  the  difficulty  of  obtaining  tokrabh' 
^H&tform  results  from  pyrometricai  measurements/ will  leadt^ 
admit  the  advantages  of  the  method  adopted  by  MM.  Dulotitg 
amd  Petit,  when  with  them  we  recoll^cty  that  '<  dad6  lea  Mesiires 
dii^ctes  de  dilatation  des  solides,  Fincertitude  se  trouta  iript6e 
eii  >pfissalit  de  TeXlpanaioa'liB^aire  ^Fei^oaion'^a;  voloite^'* 
AiK  error,  however,  of  conaiderable'impartance  has  entaredifnto 
sdl /computations  from  the  data  thus  obtained,  whiefa'>uttajo- 
.coiidtabiy  TMiaida  -htthjertdr  uaAeteeled  ;:lbr,  though  Ihat-p^Nttop 
of  a  fluid,  detadied  by  increase  of  temperature,  from'  a  ghss 
vmiel  of  ktyown  tolume,  is  indeed  the  fraction  ^a?ptf//e^*ybt  tJais 

^Motion  (taking  the  case  of  MM.  Bulong  aiid  l^etit  ^|^  V^^^e 

:9!wd«'4u;marcure  qui  ^o  sortait/'  does  by  mx  meaM  dMoiei  the 
icii£sira4J«iiiof  imaroury.^nglfAa^  ^on^equeatiy  tb^dtta^fttiontA^y 
.deduoe  as  thaA of^«i»s  itself  muat  be  erroxieOjus* :  . .  :  u; pi. mt . t 
To  illustrate  this,  let  us  SAippo^e.  t))|it(a:V^l^f(l>:ii^w(aiM9ig 
.64*8  parts  by  weight  of  a  fluid,  tnrows  out  one  of  thoa^t^iatby 
jbiojrawp  <^fitemp/3r9ltiire.(  it  k  ^hH^^  Jthat  th^dil^ilatjopr^^that 
;iOoe  part.has  not  beea  t^J^ea into  amount, ..for  wism  k  pivt^jiMo 
.  AMither  veaisel  just  huUJ4»g  it  at  32^  tli^a  {W<h}14  aototbar  jdibitii- 

tiott  taWe  place  of  jfejtji  of  the  original  volume,  an^  still-'Wilh 

llkis  last  |)^rtton  mast  the  operation  be  repea^ed^  and'St>'<ltt.^o 
infinity;  the  successive  ex^Meinsions  resolving  thettisdV^^ti^a 

■seri^6;*iihe  sum  of  which  is  g^,  or  real  dilatation.    Or,  to  *ty^e 

moth^rview.oftbejpa^t^r;  the^yesfs^lb^vi  ^^  ^1^> 

there  will  remain  within  63*8  parts ;  these  cooled  to  32^  letiVe  «,t 
top  an  empty  space's;  1>  which  heatihg  to  212^  wiUff{U,ttp^.fl)is 

one  part,  therefore,  or  g^  of  the  volume  of  the  mercury,  will  be 


AMofn«4dsriOibc^^fiied)%  itji  bt  Trt^eAutiiim\iksL IcIopeiyitttiiB/fift j^ 
erSlS^;  '&o  thM  weighibg  in  this  experiment^  aery^  Bi0rely  to 
ddtennine  vrtiat  parts  the  vessel' cod taikis  at' WUia^^        <^ 
-■'■  'IffiMl  Ikilongtaad  Petithaviiig^ fixed  the  aibsolute^tlHalttikni of 

W^^fy>*^  i53*  ^^  its  apparent  dilataticin  in  glass  at^^^^pr^^ 

€eed  to  determine  that  of  their  vessel.  ]^ut  here  an  error  hail 
been  committed  not  lesi^  important  than  the  other;  for  in  orddt 
to  obtain  the  dilatation  in  question,  they  ado{it  a'  66tnm6h  but 
filfe  is^uniptidn ;  that  if  the  'absolute  diJatatioD  'of  a  fliiitf;'  knd 
?6  apparent  dilatation  5n  a  vessel  be  krioS^rn,  the'  diffei-^hc^ 
between  these  tnust  represent  that  of  the  Vessel  itisfelfj' ahtlbf 

c,ou?8.e  give  /  —  —  ^^j  ^  as  the  number  5  the  result  h§re  is 
|u^  fi^m  the  trut^hy  and  would  still  have  been  so,  j^hough  tp^ 
proper  number  ^^  had  been  used  instead  Qf^jig;  thf|  ((JilTerenfif^ 

i'afteitber  casey^ving  the  real  dilatation  which  the<  vessel  tdust 
lave  undergone,  in  the  internal  of  temperature  between  32^  and 

^ J  iTfi&i»aflnl  ^ei  true  tlilatatf on  in  UHainfllance,  we  have  otlgr^o 
TfiooUeoi^  that  whatever  quantity  is  expelled  frpm  a  vesiel>  by^Ji 

g[mnjxic]»ase  of  teniperature,  something  mpr^  would  W^xpjeJl^ 
i.ifi.ihe  vessel  itself  did  not  expand ;  and  that  this  suppQaod  fPt* 

tiiua  m<ttst  be  idded  to  the  <^uantity  expelled  at  the. higher  tem- 
ipjsr^tore  (fiis fpund  by  expenment)».aQd  deducted jrQm  tWthen 
apemainiag  in  the  vessel,  that  each  may  represent  what  it  would 
<^hl|.:if  the 'vessel  were  nol^  liable  to  expansion  ?- the  following 

illustration  will  furnish  a  concise  gei^eral  formula,  fpr  all  similar 

dilatations  of  vessels. 

3i!)Xo  ^Tid  this  correcting  quantity,  we  may  take  tli^  coefficieilt 
^^{^the  dill^ation  of  the  vessel  to  express  its  capacity  at  any  given 

temperature^  as  32%  consequently  the  same  coefficient,  plus 
c*^y,  will  express  its  increased  capacity  at  the  higher  tempera- 
li\xHy2il'3^.  •  -  .•*'•' 

ii;ff!PJl<yvv^  iii  the  case  of  MM.  tiulong  and  Petit,  if.g  be  that  coef* 
'^fieiefwtj  ^  and  g  +  1  Will  respectively  represent  the  capacities  at 
ffae'gitefi  ^js^remes  of  temperature ;  and  from  what  is  said  ab^ve, 

/IfiSrS'!*^  -*-h;  must  be  the  corrected  contents,  us  1.+  — r;  is.  the 

.,|rft^,  ^^pqllftd  q^apti^y  at  212°^  thep,  making  the forn?jer  of  tlj^^e 
i^ln^^d  );?y  t^  latter'  =c  tb^  poefficient  of  the  absolute  dil^di^ijtujh 

jibiim^Qttty,  tikabky'S^^^  m  &5'5y;  wie  lobtain  g  «»  4dB*3&l^iOf 
^  f^^  tortlk  absbkie  diUtation  0^  the  Vessel  used  by  MSi:  ^ 
"iyiT^i4nd'PefIt,ahdHblf  A;  as  in-  the 'table,  A^haled;  ^.'  188'; 

^^oUja/    .71-:"-' V      "  V  2'  ,    .      .     .     r         ... 
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^viflg"^  b^sideq,  f<rf  elohgation  of  ft  glass  roii'tiil(et!  i^  t  ili  jb^ 

«tg>  Y55I  at  bpilMig  water,  instead  of  jj^^.  .       .   ' 

.  If  the  above  reaspniag  be  cQadofliTOi  it  necessitdlif  ftAlcffrs, 
that  the  corrections  for  the  expansion  of  glass,  as  apphed  to  the 
l^r'knd  liicfrcurial  thermometers,  in  their  after  detailed 'ext»M^ 
la^ts  on  capacity  for  caloric,  and  ike  relative  times  of  eoolin^^ 
must,  to  this  extent,  haye  been  defective* 

Thp  fjUlacie^  which  MIVI.  Dulong  and  Petit  have  ina^v^^ 
p^ijly  overlooked,  affect  not  only  all  calculations  where  expfiTi^ 
9ion  of  glass  should  be  attended,  to^  but  must  have  led  to  lalsf 
Tssults  as  to  the  dilatations  of  the  metals  in  table  4,  p.  141,  even 
though  the  premises  in  the  preceding  page  were  true,  vi2.  that 
♦^le 'volume  sbrtl  rfeptesente-^Videmment  la  somme  dtu  ^ilM^ 
tions  du  mercure  et  du  m^tal  diminu6e  de  la  dilatation  du  verre.^ 
Now  this  formula  is  manifestly  wrong,  since  the  volume  drlveti 
diit  46es  n6t  represent  th^  dilatatibn  of  the  mercury,  and  th4t  df 
the  vessel  we  have  shown  to  be  overrated. 

By  the  above  corrected  method,  the  absolute  dilatation  of 
wafer,  from  its  state  of  maximum  density  at  42*3°  to '212^,  was 

found  to.be  ^l^*    '^^'^  number  is  greater  than  thatrgeisevaUy, 

received ;  bdt  as  39^  has  sometimes  be6n  assumed  as  the  porhkl; 
of  greatest  density,  instead  of  42*3^,  this  circumstanei^,  which 
is  in  effect  the  same  as  if  45*6^  had  been  adopted.  Will,  to  a^ttr*^ 
tain' extent,  account  for  the  variation.  '    ,  ti 

The  same  method  gave  for  the  dilatatibn  of  air  by  the  inci«(ca4 

of  temperature  from  32°  to  212°,  g^g,  M.  Lussac  found  -gW 

though  by  means  which  few  will  think  capable  of  minute  preci- 
sion. The  vessel  used  in  my,  trial  was  nermeticsllly  seai^.fel 
the'  l^ktremes  of  temperature  ;  this  sealing  was  perforhied  itUti . 
opening  through  a  capillary  fibre,  and  to  ensure  cotnpWt^flryi' 
ness,  the  vessel  had  been  long  heated  fully  to  redness  just  before 
making  the  experiment. 

In  l£e  Memoir,  MM.  Dulong  and  Petit  particularly  mention, 
that  they  found  all  the  varieties  of  glass  which  they  used,  to  have 
the  same  expansive  power ;  this  appears  surprising,  for  I  can 
truly  affirm,  that  every  specimen  of  crystal  differs  more  or  les^ 

ill- 

frtfm  another ; '  tnals  by  mercury  give  from  ^^  to  — j,  as  the  ' 

fractions  expelled,  in  the  range  from  freezing,  to  boiling; Hvater. 
even  while  the  mercury  has  undergone  the  same  rigorous  aiia 
f«peat«d  bpiUjai§B,.itb«»e  fractions  indicating,  f^qsigftions  of  glass 

rods,  by  that  increase  of  temperature,  from  -r^^  to  tts:^ 

That  crystal  which  is  the  most  colourless  is  commonly  the 
mq^t  ductdf)  a^  least  e;cpjBj)si|>le.;  but  neither  fi;9m  its.^^e^^nc^ 
gravity,' nor  from  its  tint,  as  seen  througH  tne  axi^  ofatube,  Cfin'* 


1^^  ,  Atmk  Weight  iff  j^orede  ttnd  Tart^Ht  iletAi       SA& 

tSa^'titbes  df  eveVy  desoriptidny  m  course  of  time,  become  lesi 
ductile;  heooe  it  is  iurtimprolmbie,thata<diiaig6'tsibe$pli^seiQ 

iHaviiig  beeq  ,at  jirati  induced  hy  the  highly  fianctioaedticdt* 
brity  of  the  .Memoir  to  peruse  it  with  a.  view  to  .establish  a 

rrpper.gii^auatioii  of'the  higher  part  of  the  thermome);ric  scal^ 
may,  on  some  future  occasion,  show,  what  that  graduatioa 
9ughttp  b^  for  the  degrees  above  312  ,  ajifi.fQr  thp^e  below 
3'^;  J  beyond  which  two  unalterable  point^i^  no  scajiejiithfo?^ 
laid  dptiTQ,  gives  indications  corresponding  to  ttio^d  of  i|)^ 
(^gree&iWithm  the  limits. of  the  primary, therniic  yxi^t. '  l\     ,   ;  , 

Besides,  ks  it  must  be  granted  that  an  erit)r  exists^  ih.th^ 
lower  part  of  the  mercurial  thermometer,  so  must  it  likewise  in 
that  filled  ^ith  spirit  of  wine,  and  probably,  to  agre^fter  extent; 
as  perhc4pS|it  has  never  Been  proved,  that^.^h^  ^xpaii^ive  powersr 
qf,  alcohol,  are^  for  equal  increments  of  heat,  similar  to  those  of 
mercury,  particularly  at  the  low  temperatures  reported  by  recent, 
i^avigatons^  as  having  been  observed  in  the  polar  seas, 

ijidetd  it  would  be  no  easy  matter,  except  in  olimateswheii^ 
verjr  low  temperatures  prevail,  to  determine  the  rates  of  the 
spiftt*th^mometer,'wfith  reference  to  the  mercurifeil  one ;  but'lo 
atlMip4fdoing  tins  by  comparing  the  two  .insttuoKOts  &s>a±/pi»* 
Silut^eimsinnioted^  would  lead  only  from  one  erro&eous  system  of 
graduation  to  another.  .     .  •  .       It  i    > 

It  will  have  been  perceived  that  somei  of  the  expansions  stated 
abom^ore  ffreatly  less  than  those  given  by  the  ibest  >a«tiioiii« 
Bui  as  -the  Reductions  are  founded  on  the  sut^osition  that  tills 

ah^ofute  dilatation  of  merciiiy  is  really  -— ;  either  the  legitinliacx 

of  1:^4^  de4yctioiw*,  as  np V  naade,  py  the  w?nb^ir  i<;§elrj  ipay  be 
ai^|le4  ifTi^qi^mtiop^  if  aoy  ci;«^dit  be  du^  to  for^ier  4etefa^94t^QiMfi 
^y/WBSriwwtet#  pf  very  high  reptttatiw.         ,  ,f 


.  I  .      ..-.'•       '     ,..M( 
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On  the  Atomic  Vf eight  of  Boraci^  and '  Tartaric  Acids^.    J(y 

Thomats 'Thomson,  Ml>.  FRS.  Regius  Professor  of  Chemistry 

%^e  University  of  Glasgow.      -^  -  ' '      " '      '^^ 

{T!olS^^^iU^ro(ih(iAnn(ik6fPMhs0pky.)' ' '  ^      » 


346      Atomic  Wdght  of  Bordcie  (Aid  Ti^ark  Adds:  [Kt^J 

tartaiic  'aoid:  8  376.*  These  Dumbef^  beiitt^  prb!)aUI^  '^4riiNtf 
from  my  exparimlehts  on  these  acids  iti  tHi^IVew  Series  of  the 
Atmah  (vol.  ii.  p.  131  ttbd  138),  itniay  be  proper  to  state,  that 
by  sabsequeat  experiments  I  have  satisfied  my^eirthatl^^tnt^ 
etomic  weights  ot  these  two  acids  are  as  follows  3      •   . ...    ^ 

.  Bqracic  aicfd  •«••••..«<.  ^ .» ^  •••.  ^  ..,•  3*0 


Tartaric  acid « ..«  8*2^ 


iJjBy  turping  to  my  Experiments  on  boracic  addj  y<>u  will 
find  that  I  was  not  quite  satisfied  of  their  accuracy.  ,'^1  was 
anxious,  therefore,  to  find  some  method  which  would  oe  snscep; 
tible  of  greater  precision,  and  found  it  last  summer  in  flubbonc 
acid, which  is  a  compound  of    ;  .        /.        . 

'       Fluoric  acid. ; 1*25 

•       Boracicacid • ..;.  3^0        ' 


4^26 


And  its  atomic  weight  is  4*25.  I  had  previously  determiMd  the 
atomic  weiglit  of  fluoric  acid  to  be  1*25,  and  i  knew  from  my 
old  estpertittents  that  the  atomic  weight  of  boracic  acid  ,was  at 
least  us  hig^  as  ^75.  it  is  obvious  from-  this  that  ilmboric 
acid' is  a  compound  of  an  atom  of  each  of  its  ponstttuents,  and 
consequently  that  an  atom  of  boracic  acid  is  3.  i 

Davy^s  analysis  of  the  hydi^ted  boracic  acid  must  b^r'ttearer 
the  liruth  than  those  of  BerzeUus  and  my  own.  I  have  repeated 
them  again  with  the  same  result  as  before.  No  doubt  some  of 
the  boracic  acid  had  made  its  escape  during  the  appiication  of 
the  heat.  ,  .  "' 

2i  My  experiments  on  tailaric  acid  were  made  with  the  crys- 
tals'bf  tiiat  acid.  I  began  to  suspect  that  these  crystals/  which 
are  usually  large,  might  contain  some  water  medhamballylodged 
between  their  plates.  I,  therefore,  had  recourse  to  tartrate  o£ 
potash,  which  contains  no  water  of  crystallization,  and-  which 
may  be  made  anhydrous*  by  c^x^osure  to  a  heat  *of  about  212^  for 
a  sufficient  time.  14*25  grains  of  this  anhydrous  salt  were  dis- 
solved in  water  and  mixed  with  a  selution  of  20*75  grains  of 
nitrate  of  lead.  After  the  tartrate  of  lead  had  precipitated,  the 
supc^atantUquid  was  tested  by.tartrate  of  potash/ a^d-bV^pitrale 
01  lead,  but  was  not  affected  by  either.  Tartrate  of  leaa.;is  veiy 
slightly  soluble  iu  water.  The  consequence  of  this  is,  tlmt  sul- 
phate of  soda  when  dropped  into  the  supernatant  liquid  In  the 
above  expetimoDt  occasions  a  sensible  precipitate. 

The  crystals  of  tartaric  acid  contain  I  atom  of  water  umted  to 
1  atom  of  acid ;  hence  their  true  atomic  weight  bi  9*375,  and 
not  9*5  as  I  stated  formerly. 
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4  Con/rtM/Zofi  ^«iii  i9ianf  accurate  Knowle4getqfUrantumJ^ 

'    By  J,  A<  ArfwadBQ0«    .  ;; 

B  J 

V  U  pi^  N I  u  M  in  the  state  pf  an  o j(ide  is  Qcca&ioAally  fQgnd  i^vaiti ve 
>  prettjypure,  %s,  for  exaopple^  in  Uran  pohre  and  urs^ufinic^^r  but 
the  scarcity  of  these  minerals  has  prevented  i|i0ia  fi:om  ^fing 
employed  for  preparing  oxide  o^  uranium  in  any  c^nsidenible 
quanti^.  Chemists  have,  iherefore,  in  their  researches  o^  this 
hietal,  been  obUged  to  emplpy  the  moije  abundapt  mineral  ifsiXea 
fechbt^nde,  \vl  which  oxide  pf  urapium  is  UkeWifie  fouudi  x^V^ed 
^th.  several  other  bodief  from  vi^hich  it  is  with  dimeulty  Ifepar* 

;^«d.,,  .•.;.'     'a  . 

.,  Klaj^roth  fqund  pechblf^de,  from  Jos^ahimsthal^  iq,  Bobfo^ia. 
tp  Qontain,  together  with  proix)xide  of  unmiunif.  silica^  oxioe  ox 
Iron,  a^d  sylphuret  of  lean.  He  eis.traQted  th^  protoxide  ofura<* 
luuxn,  ^  the  following  way  :.The  pulverised  mineral  wa^  dissolved 
'  in  nitric  acid,  the  siUca  i^d  sulphur  renutining  uaaissolved, 
^jPrqm  t^e  filtered  solution  was  separated:by  crystallization  i|i  the 
J|rst  pliice,  th^tleaa,  under  ;thQ  foro^  of  titrate  of  jiead.  "The  liquid 
Seinff 'fiirther /evapotsated,  i the  nitrate,  of  uranium  prystalhzedj 
Vrhicu  was  finally  decomposed  by  caustic  potash*  .  'f'he  oxi^^  of 
it^onr^ained  in  the  mother  ley,  ^       *       . 

Bttohols  prejpared  his  oxide  of  uranium  in  this  mannerr--»vth0 
pulyerised  peonblende  was  boiled  with  nitric  acid,  as  long  as 
^y.  (biipiiS  '^^  dissplved^  Th^  solutii;»q  WS4  evai>Qrated  at  ^  Wfi^b 
teoiperature  till  fumes  of  nitrous  acid  were  es^tricated^  and  thif 
wai^  oontinued  foi;a  considers^ble  tim^,  taking  car^  to  stir  th^ 
xu^tt^r  <^QntjnualIy.  Th^  salt  of  uranium  was.  thep  taken  up  by 
water,  while  the  oxide  of  iron  remained  behind  uudissoiyed* 
Buchoiz  found,  however,  that  the  solution  contained  li|||^ewise 
copper  and  lime ;  which  were  separ^d  in  this  mfinner^  The 
li(iaid  wan  decomposed  by  <^nstic  ammonia  added  in  excess,  and 
digested  fpr  somq  tipie  oloi^g/with  the  precipitate.  ,By  thifi  pro*- 
ce|s  the  precipitate  was  freed  from  copper.  .It  was  if^ash'ed  and 
heated  to  redness  to  drive  off  the  whob  of  the  ammonia.  It  was 
again  dissolved  in  nitrip  acid,  s^nd  precipitated  by  caustic  i)9tashK 
added  as  little  as  possible  in  excess^  The  oxide  of  uraniufn  thus 
obtained  i^taii^ed  its  yellow  colour  after  being  heated  to  rednessj 
fUid  waa  considered  as.  free  bo^i  from  fime  and  potash  ^       ! 

From  the  knov^ledge  ;of  the  ^ubject  which  we  at  present  pos- 
Sesi^  it  is  easy  to  see  that  neither  Klaproth  nor  Buchol^  could 
ha^  ob^fied  ^  p^rfec^  pure. oxide  of  uranium,  oqt  aoco^nt  of 
th^  ( great  Variety  of  substances  accidentally  present  iu^  pechr 
U«de,  ^  nameft  of  which  I  shall  f  tate  below«     |  v        .  : 

*  -•  * 


;"'    ''■  ''Meiliod  of  preparing  pure  Oxide  ef'VttUiik  '"■''•'-''■■' 

il.Jf«s:plecied  ct  firat  to  ^re  btM/able  to  obtaia  pii|)e  iifeid^'M 
HotoiiinftMritlioutiaiiy,  tedipus  processes^  l>y'iiie8ei^s/of  oo^jfof  4l« 
pi33|Mr!ibs"wlii€h:  haa  tiot  been'  known  felp  any'bolnhMclttyettiitle ) 
snjBidy^  that  itdtaaoilvefr  wi^  faciKty iaxMrbonaie. of  i&maloiiiat 
bod  -to.  again, precipitated  ttf^m  the  solulaoii,  hj  hQk)igi^i,.S^ 
Uioriild'some  eoppeir  «dc6mpahy  it  in*  the  'setuttoR^  the  oxide,  ^ 
m«nbiinjVrhi6h  first  is  precipitated oii^htto  bef  ^tiite free- fromatt 

adttdflclme  of  that  metsalv      ,  *    •    •  [  %  * 

h:  ;ik?p))rtion  of  pechbleoderfrom  Jobann  Qeorgenatadt  kiSerxcmy^ 
9idiiCT  was  appareotiy  very  pure>  was  -reduced  to  a  fine  po^iidcit^ 
J^nd  digeMed  with  nitric  acid  till  it' wa»  completely  deooknpoaed; 
After  this  i  little  muriatic  acid^  ims  add^d,  which  dtisoltf^a 
tomtderaide  portion  of -the  straw*yeUow  matter,  inaolnbte'iti 
wfrid  <aeid. .  The  tttered  solution  was  supersaturated  with  icari 
jboqatb  of  asamdaia  iin  ^eat  exceM .  A  piortitin  of  tbe  pisecipttate 
{Rfta:.ag^  dissoired  hj  the  ^ikrbonate>'  but  ^he  greale$t  p0xi 
tenaio&d^imdiBselved;  and 'this  proi^ortion  continued  unaltered 
though  tlie  whole 'Wia  heated..  The  aknm6niaoal:ftolutkknr;Wta 
mparated  frQijb<  the  precipitate^  and  was  examined  by  meaA  «if 
jjproeeiMes  which  I  consiaer  it  unnecessary  to  partiealaviaeriilrltbia 
l^aee^  and  to  my  aatonisbfment  1  found  it  tocofitainrthefeiH^kWiQ^ 
.djffereot' substance;  namely,  oxide  of  iiranium>  t>Kide  oit^m^f 
a  contiderahle  pto^tion  of  rog^de'of  ^lybaH;  a  rtijtfl^iQXJd^;^ 
zinc ;  and  the  precipitate^  besides  all  these  bodies,  contained 
inuch  arsettib  riiixed'Wi#i  tyitide^  of  4K)n'«kn!kd  )^^.  >  If  to  these 
i/lk  iiddt  jljie-ailica  add  sidphur  not  dLtsolved  by  the  ^4$'/*we 
itb^JLjbmd  that  thejpechU^de  ^<mtaitos  no  fewer  than  maie^ti^^G^ 
1$^  lobati^ceb*  To  free  ox^e  of  uranium  from  so  many^^hfir 
rbiylie^fioccasioiiiedra  gieat  number  of  fruitiest  tna}^<'  sBut»l;'«t 
4fi^,fiU<^eede<l  in  discoreriag  the  foHowing  meihod>^  by  ln^iiMi 
^ii^hifi^,  SO:  far  as  I  <^ti  see/  the  protoxide  of  urasm^^magi^ 
/i^^i^in^  in^a^tate  of  complete  ))ufity.'    •  »  •  -;«    j'** 
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h  F^ely  puli^eriaaed  pe<^hblende  is  dissolved  by4»ean&%f  a  gwAe 
jhe^tiA  ^  mixture  of  nitric  and  muriatic  apids:-  Whf^rrt^ 
^^OQ^ppsitipnof  t^e  mineral  i»c<^mpleted,  and  mostrof  i^be  amd 
^^pi^llqd,  a  iitjtle  muriatic  acid  isr  to  ^be  added,  afteriwhic^.tl|e 
4i{]^iMdis  tf>he  diluted  with  a  good  d«al  ol- water*  •  The  sajiptiHr» 
]^ih^1pi>}  :aj[id  a  (portion  oif  tlie  gangue^  •  remain  finally  HmdW^vad. 
jJl.  ^current  9f  sulphuretted  hydrogen  ^as  mu^e  now  .be- j^^^^eM 
through  the  liquid  as  long  as  any  precipitate  rContiMe^  *t9r^. 
Tbe»p^fcipkate  is  at  first  darkrbrown^  consisting  of  sinlphui^^  of 
43%n^er,>f8ieni.c^  and  le^  ;  but  at  last  it  beeomes  jfett<^w^T  wd 
ipoiM^i(&tid  of  sulpharet  ^,  arsenic.  Tb^.liq)»»d  is/iow t^ee  ipw^ 
.^f^l^ry  l^d^  and  arseiaic^  bttt>  itCQataiftsironi^  rff^baltrjaii^fa 

.  ,;l4et  il^  be  filtered  and  d^ested  with  a '  little ^ad^Ulioii^  citric 
apid  to  perpxidize  th^  iron.    By  this  pra^Q^ss  t)ie  light  green 


oolovr  of  t|;^li<ii|f 4  cbaikgeii.  to  a  y^l^o^*  (t.  ipU8t  fiOWfbe  deoom- 

Xosed  by  means  o^cirrbonate  of  a^xflbonia  added  ia  excess,  which 
filiate  ^ the ioinUei of  >lit«iiiMa  iiiiM^d)ii«ith  dndesuoCr^sBalt 

soHNedv'oieliiteldiCfae  sdatioA  BvewiMmsm^fBk^fmtbm^vtmtfai^ 
i^^hiAiA  iiotliapoGV  iaaaiiyieraclrhaeiitSy  sinmtitheiMi^irfifc 
l^nldJDia'JS^aYtftea  ttised  :«fiitli  thb  Middiofniroii«^:rTiie  fiit^NMl 
Mtitiati  i»4tfterwaidi»niadev1»<boiI,  aifl^  boiiniff  MLcenUnodil 
tltftM^  si»  the  cflBrbiomdte  of  amuoQiairdUseil^agra.^iA^fm^^ 
of  the  oxide  of  cobalt  remains  in  the  solbtnan,  'inkiob  aoatiinnba 
itlint'Tetkiidh^  colour;  ibutMinothor  pbrtaon  of  it*  is  pvaoipitited 
iriliKRtg  with)  the' oxide  of  araskim ;  whiid>  containsi  fikewum-uba 
jftacv '  The-ipYeeifatateis-cQliected  on  tbe^ fitter,  a^sabedy  and 
difa^;    Iti  is  diM  to  beiheated  totrednbsst^  hywfaich  kilasasiUk 

J^UoVir  ^ccdour/  said  becomes  daiik*gveen.  In  :thi«  states it^wasi 
^  tntfc«rated  for  some  time  in  dilute  ouariktio^aaidynivhschiifiik 
a6ltw4teei  ootids  «f  cotaak  and  miC)'4;o|;etherwitka.smaUx]p0ii 
4dOf}  Of -jf^enixide  of/oranium.  <i^is;jpdrtioni'we»'prbbabI;^']miMi 
ks  aiuaoid*  witht^he '€wo  basesi  •/ Fare  protteide  off^avaasaai 
mttamaiitindissolvedv.' If  the  murMtio)sohaion>'be  piiscifiixliatdd 
'iiridiiOiastie  ammonia  in^  exeesB,i^o^iybtain  ^oxide'  cif^moaifim 
«0ttiliiiMidi%itb  oxides 'ofcobalt/and  amc*'  •  FfomSS^paiti^vifr 
IfiMMbUettdie  ^ttfeated^iw  thisi  way,iiI/dDilaitiedi'aboutt2i&-fiaYta  )^ 
tfdqtpidde  «»fi'Uramiim«  >  This  am»Ufata:4ieariv  to  OSt^^jidMl. 
%bM^ia  16  ^its  lossithan'  the  qaaxltitj  «taiea*by  Klajptbthii  o  9 

'''^Thfe^^^l^riiiienftsf  biUifetto  madie  10  obtain' miini#B(iSif  lilfe 

-i^tGi]li*e  fbrtn  have  been  att  coiiduoted  in  charcoal  ciiloifaMtoWi 

^  WitbK^ttd^addiiKibiis.    It  is'  cons^qaentfy  probaUe,-  ei^efl  if  ^he 

^xid^  iif  ut^snitim- operated  upbn 'had!  been* qb^fnire^'that'^tfi^ 

^•^mA  c^tdhtcfd  cv^ntained' charcoal^'  ^t  Mtlie*  other '  sabatahStf^ 

^«W^^A<M  the  fiai^s  employed  in  the  rMa<^tttW  .In^Whi^ 

case  the  properties  of  the  pmdiact  might  diffef^teaMrifeUyilM^ 

'^h^a  of^tm  ptrre  m^h  -  I^ortunatdir'cheaHBta  ha^i^!  £i>aM'V>«t 

ii'bi^bd  of  avoiding  theae  iMonvenienbes  in  tha'redijMicMl^ 

ianataMj  ibi^ifia  now  knbwn  that  B^yeratmetaUiccoLiUes'liMif  ^ 

'^pt4ved  of  «heii*  cbtygen  by  roeanis  crf^hydi'^ngaS.   'I  -^t^f^ 

taih^,  die^efons>'  to  try  whether  oxidd'ofuranidmcofildiaacib^ 

httsk^  to>the  metalliostate  by*  this  method.  '  If  I  sA^^iii^aded<i 

^^laed tiaturally  the  proportion  of  dxygett'iil'^he'cj^fde^^d^cl^ 

yhad with) the'requisite  eaactnessw  :    •      -^        M^  >«'''•*  t"'»;M 

I"  ^Th^ tlpp^atus'etnployed'in'thisprocess wasa  pfeiei$ ^^ajoohU 

^la^nbarometcrr'tabey  bloi(Vn>  ihto  a  stna)t>gk>be  aboat^lhotaiiiltfe 

^)<iM;.'*^^9hi^  toheitr^slin  the<iyi^t'pla45e  Weighi^d^  a«d^>riiett^a 

^mioti -of  <fihe)3r  pVilf^riaed'protb^ide'OrntaiiLum  whi^bf  hctd'btoia 

heated  to  redness  was  introduced  into  the  globular  pai^'^uf-tlf^ 

^tiba* '  >fielf(^idetataiaii]g  the  weight  of  this"  pc^^er,'  die  "glass 


QMS  .M^dtjfh^ibm  ^tJftmm.  t4mtt 

^mmhm^hfi^wpait  Iwp,  i^  whr  to  flrive^ffMpNW 
4hit.  mi/At  luwre  b»aii>  adhenny  to  tlui  poiv^r,  aad  ilMs-mdhtteip 
was  suoked  oat  of  Iha  I«Ini  t^  theinoalh. '  'The  tube  wteflbta 
ylaoed  in  KoirtiiiiMty  ^ith  •&  afifamtoi  from  lyhifeh  lij^drogctf  gps 
1RW  extricsleA  from  a  ttiixtaie  of  «ao  ttid  dilute'  tv^imc  aStt. 
flUo  cai-vraa  4iiado  to  powki  die  fintfJaoe  thtoogke  tffteflUM 
mtb.fiiMd  muriato  of  ittte  in  ondar  to'dqr  i^«  fiiheo  «BtoMd 
JBto  die  tube  contaimBg  the  protoside  of  Hmoiiiin ;  ami  a9  sOofi 
as  it  ImA  expellad  the  atmotphefio  aifj^  beat  was  applied  toUtb 
|>n>to»de  b^  meanB  of  aa  Atgaod^a  e|»nt  laniipi  lae  reducttoti 
took.piaee*  iiainBdiately^  and  mth  such  Tioleade  thiit  the  matt^ 
baeaiae  redrhot«  Water  «as  generatod,  and  at  the  end  of  the 
fgoc^f  vfaich  fiidy  lasted  a  few  aunute^^  the  green  ^toxide 
«u  .eluia^ed  into  a  powder  of  a  lirei^bvown  cotonf  *'  I*  1 87  'parts 
af  pratoaide  of  urakiium  had  lost  by  tbia  piocesa  0*042  par^ 
whteh  afla>UQto;to.  3^  pee  eeat;»  In  aaotfier  experiment  1*468 
4oB|  0*062;  whidi  amounta  to  3*64  per  cent.  <1ae  eKperimant 
laas  »pea(lod  <piee  mece  an  a  pe«6e)aiii^tabe  Vrhich  wee  h^ted  to 
wiutoaasa^  bat  4he  produet  was  the  eanie  brewte  polrder. 

.  ^hie  snibstenoe  leiaains  unaltered  at  the  ordinary  temperatorr. 
4i&  tha  ateu)epheie  f  but  when  heated  to  the  cmnmencement  erf 
vedaeaa^  it  taaea  fire,  swelk^  aad^ia  eowrerCed  into  men  aside* 
It  is  iiyM^Uaini sb^urie'  and  vaatialtc  aoida^  wheuier  doneeq^ 
tratedoe  dilated  ;t  bi^itdttaohres  with  faedkgrinnitrio ajcid ivith 
the  eaoiatioor  of  nhoons  aaiv  aaad  thb  aoluiioii  has  a  MiAoti-^elloa^ 
colour.  It  19  exoeedin^y  probable  that  the  protoxide  of  tiitu> 
niam  is  by  this  treatment  redueed  to  the  ine4laliiertate ;  but  hi^' 
oirtaiiity'paisibla  that  I  only  reduced  it'to  akvwer  state  oft)i^i- 
dfaaosent.  .r     •  •  ^  \  .  .       ..  ..^ 

,  .  JMeanwhile  1  undertook  soflse  experitienls  in  eitrder  to' deteb^' 
mine  the  cMspositioB  of  tbe  veUow  oxide  of  ttrantam^  by  iXM0' 
of  whieh- 1  vxpected  to  be  abk  to  threw  some  light  on  the  qh^^ 
iiaa/i  whether  the  aabatenee  dbttitned  in  the  preceding  e3C]^U^^ 
menta:  should  be.  ooniidefed  as  a  metal  or  not.  }f  I  cqM'' 
f»fBm  a  neutral  rsdt  u^ith  peroxide  6f  uranium  and  atdphort^  'i^/^ 
anarialioj  aeid^  I  ahould  have  an  easy  way  of  determmihg  iM*', 


whicby  wMn  further  evaporated^  became  greenish*ydlo1f  flnqfm  ^ 
the*  IcraiatiDa  of  pnp|exide»of  uianium.  On'the  other  hftli^'/ 
when  I  added  to  the  permuriate^  uranium  a  portion  6f  nmriaflT' 
^'potashy  a  tri^  salt  separated  on  evaporating  the  liijuitfln^*^ 
aaaJl  leoDaryeMow  orjrtftahk  Since  hydrogen  gas  reduees  the''! 
proteaidaaf luaniBm  with  auoh'fticility/  I  tnougnt' it  likely  |iu^^' 
thia  Aripia  aalt  aaght'sbo  be  deoomposed  by  meani  of  it^''^i|^^ 
thattte  aaalysos  could  be  bestperfbmiftd  in  the  wdy  that:B^ifie^' 
lia*^ proceeded wyth'Uie  analysts  of  potash«muxtate  of  platlimm^ 


Ity,  m  ih^  sait^oaa  be  eiEjposed  to  a  modeNd^  tvti, 
iieat  without  uodergoiog  any  decompoftitioD.'  :>  ^. /r 

,.  ..l!!bi»  ewofiyo^otcW^a  eowpctedin.tlie:  firot place  man  n^ppar- 
i^tts  ^loilflur.jto  thi^t  ^o?e  desGyribed* .  Ad  B<Km  as  theJ^ydr^DiMi 
g^'began  io  pass,  and  the  salt  b^oaine  hot,  it  fused  and  ««rffi^ 
iip^.  imidatic  %cid  g9^  w«is  giv^  out,  aad  the  mass  beoawe  darki- 
<^piui!ed  and  opaque.  TtK>Mgh  the  process  was  coatinued  for 
j^(ly  two  hours,  audthe  h^at  from  the  Argaud's  spirit  lamp 
^as  raised  to  the.  highest^  degpee  of  intensity,  vapours  of  mariatie 
apid  still  cQntiAued.to  pass  ;  a  proof  that  the  salt  was  not  coraj» 
{detdy... decomposed. f  The. whpl^  being  allowed  to  cool,  th6 
]|eia(ter  iwas  extcai^ted  by  water,  which  dissolved  muriate  of 
pqtasbt  together  with  a^good  portion  of  uranium  salt,  of  a  li^t^ 
gr^en  qolour.  The.  insolnble , residue  was. a  blaek^  crystaUi^d 
po]||irder.havipg  the  m^^Uo  lustre,  which  was  washed,  aad  dned 
ijyi^pjiblpttingpiiper*  .  >        >   .  >  . 

,  Supposing  t)|at^  the.lveat  in  this  esperimeat  4»igbt  havebefm 
too  weak,  and  that  the  salt,  if  exposed  to  a,higher  lempevatniev 
ip^j^tvjiiave]  be/en^.more  scpmpletely)  decomposed,  it  was-ag^n 
xejpea^^d  with  t^isdifferencfi,, that  the  salt  was  put  ipto  an  ap^iar^ 
ratu§,  which  ^opld  b^  m^re  ^trong^y- heated, t  and  which  was- 
inti'oduced  half  way  into  a  small  furnace  heated  with  charcoaT.' 
The  jieat  applied  was  so  kipCHiig  that  the  glase^^as  almost  melted ;  - 
yet  th^  salt  was  net  completely*  decomposed ;  for  after  wiasbiag  * 
the  altered  s^It  with  water,  there  remained  the  same  crystaUized 
matter  as  in  the  preceding  experiment;  but  of  a  still  more' 
decide^  metric  jippearanca^.  for  the  salt  had  been  emplo^^  iii  - 
greater  quantity^  and  on  that  account  the  crystals  were  larger^ 
aofl  ,more,  distinct*,   The  fornf  of  tJUese  crystals  as  seen  under  the 
micrqfpope  ;yas  an  octahedron  v^y  nearly  regular,  whose  faceft 
ha(}  ^,  v^^  stjroi|g  m^taliiQ  lustre.    Some  of  them  wer&  slightly 
tr^sparent  at  the  edgfs,  ai^d  of  a  reddish«"brown  colour^,  and 
t^^^.c^plour. remained  even  after  the  crystals,  were  reduced  :t0 
pow^enr/fhesQ  crystals  were,  not  altered  by  exposure  to  t)^ 
atmosp&ere  ;;,l^ut  when  boated,  they  were  reduced  to i powder, 
inc|rea8eM  in  bulk,  ^and  were,  changed  into  green  protoxide  of 
uramppa^,,.which^  whe/i,  treated  with  acids,  exhibited  the  very 
same,  characters  as  the  prodacts  of  the  reduced  protoxide. 

It  is  acarqely  possible  to  think,  that  in « this  experiment  ap 
oxidised  body  could,  have,  been  obtained  i  especially  if  the  double' 
S8^t  ^n^ployed/fbj^  viewed  according,  to, the,  new  theory  of  il^ 
natuf^ipf  n^v^riatic  aqidj^acccM^ding  to.  which  that,  acid  cont^UJOi^ 
n6*^xygefl^.whatever.s  All  the,. circumstances,  taken  t<>gether • 
lei^aio  the  c^ncln^n,,  that  the  crystallized  body  obtained  was 
met^llic^  urau^ifjn^  0;i696  pajt.of  it  were  heatedin.a  pU^inum 
vejg^.eJiiSna.pony^ft^  Theincreplse  qf  weigfait 

was ^q-q^S^^  pr  J^9j0, parts. of,  the  n^etaljiftd  combined.with  3*,^ai6 
parts  of  oxygen.  Tor  the  ssd^e  of  security  the  oxide  was  dissolved 
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in  tiiAc  aeidy  the  solotion  etttpomted  ta     ^ 

to  a  red  heat ;  but  bv  this  prooess  no- alteepi^a  mk9t»vj^a(,^e 

weight  was.  produced.  ^  "''..••  i -■>>>- 

Tlie  experiment  was  repeated  with  1^006  ^rnxm^M^nis^, 
which  increased  in  weight  0*0376  gramafte^  oomfsi^ondtfqi^'ld 
S*73  oxygen  to  the  100  of  metal.  ,  •      .'ii:  ^.  ^-ra 

^  These  two  experiments  agreeing  very  well  wxlh  emJi  i^AJt 
show  plainly  that  the  brown  substance  obtained  wh^jMipt^yide 
of  uranium  was  reduced  by  means  6f  hydrogen  gas^  mustfUluh 
wise  be  in  the  metallic  state.  A  hundred  parts  of  the  fvotc^RJMle 
lost  3*53  or  3*54  of  their  weighty  leaving  a  remainder  ao^ooqtjyrig 
to  9&47  or  96-46.  But  96*46  :  3-54  ::  100  :  3^67,  whioh  1ms 
quite  corresponds  with  the  augmentation  of  weight  of  the  iMtel 
when  heated  to  redness.  It  was  formerly  remarked^  that  the 
metal  when  obtained  by  reduoine  the  protoxide  by  means  of 
hydrogen  gas  has  a  liver^brown  colour ;  while  on  the  othc^  liquid 
the  powder  of  the  crystallized  product  is  reddishrbrowa(-4i|it 
this  may  be  owing  to  no  other  cause  than  a  difference  U^  j^ 
fineness  of  the  two  powders,  .••>///• 

If  the  result  of  the  reduction  of  the  protoxide  be  comMrA^ 
with  that  which  is  obtained  by  the  combustion  of  tke  m0l:iMi  lQ0 
.parts  of  protoxide  of  uranium  are  composed  at  a  mid^}m9(  *.  t 

Urnnium 96-443     '     ''^ 

Oxygen *.,.••    3-557'  '    ■•    ^ 

•  lOO-OOO-  * 

and  100  parts  of  uranium  combine  with  3*688  parts* of  oxyg^^rf 
The  protoxide  of  uranium  obtained  from  percarbonate  is-jH 
powder  of  a  dirty-green  colour.  If  the  uranium  salt  be  a  I9MW4 
time  thrown  down  by  caustic  ammonia,  and  the  preeipit^jbf 
heated  to  redness,  the  protoxide  is  obtained  in  the.i^rm  ^;|t 
black  metallic  mass,  the  particles  of  whu^h  cohere  tpmttnK- 
l^his  mass  is  exceedingly  hard,  and  is  not  without  di2|QC^ 
jeduced  to  j^owder.  The  powder  has  the  usual  ^reeni  iQfi4^  cf 
protoxide  oi  uranium.  Protoxide  of  ure^mnm  aft^r  hatYiog.befJti 
heated  to  redness,  dissolves  very  sparingly  in  dihite  muriiiiipiar 
pulphuric  acid.  The  concentrated  acids  dissolve  it  betteii?^  4i)d 
when  it  is  boiled  in  concentrated  sulphuric  acid,  it  di&^oivffis 
completely,  a  light-green  coloured  saline  ma^s  is  obtained,, wJNi^ 
djisaohes  m  water  with  a  deep  bottle-green  cglotur.  If  ^w^lt- 
solution  be  precipitated  by  caujafdc  ammonia,  ^^e  proti^^idit.  ip 
separated  in  the  state  of  a  nydmte,  'm  brown  flopks  iffK^linifig  itf) 
punde.  If  these  flocks  be  washed  and  dried  at  the.teinper%tw$ 
of  ^12%  and  then  heated  in  a  glass  tiji}>e>  they  mye  oi|t  a.^oM- 
iderable' portion  of  wQt^,  aiid  become  green«  In^eimalja.poaQ^ 
tion  of  tne  hydmte  is  likewise  convert^  into  pero^^^j^i^^.*^ 
becomes  yeuow  before  the  end  of  the  di^yin^^t^Md  it^y!ff» 
{iropipij^ed  by  aauoooia  in  great  ex^esa^  or  if  itijivfp.j9M4b«ii 


'•^       .     m%_ 


'  «rtl6>'lidl  *M«i?,  iti  either  ease  we'  tttay  •  gfenentB^  expect  to 
litidi'^fbd  wheteeffcer  being  dried.- fn- the  state*  of  peroxido 
containing  ammonia.  Carbonate  of  ammonia  throws  donyn'  ja 
^l^glll«>gteett ^imiipitatb  of  protocatrbonate'cf  uvanitte^ .whidh  )• 
i^fi^imptred  'if  tiie  precipitant  W  added  itr  esecee^i  Hf  idle 
piecipitate  be  heated  in  ammonia^  we  ebtam' protoxide  df^pjraT 
ahim  Afwe  from  cairtyonio  acid.  Thehyd^ated  protoxide  ^iesdlvee 
^rery^eaniljr'in  amds;  and  the '  precipitate  by  mean^  of  tcanetic 
uaMxionia  le  easily  dissolved  again  if  a  tittle  exeess  of  acid  be 
«dded'  10  the  liquid ;  but  if  tJie  precipitated  hydrate  be  digested 
Ibr  mi  hour  in  wateri  the  chemically  combined  water  is  disen* 
"gaged,  the  matter  concretes  into  a  healryr  pibwder  of  snlaU  bidl» 
and  is  afterwards  acted  upon  with  great  dmculty  by  acids,     t  > 

Peroxide  of  uranium,  as  is  well  knowny  has  the  iprbpei^tyvdf 

acting  sometimes  the  part  of  an  acid,  and  at  others  that  oi  an 

idkali ;  and  it  has  -sucli  a-  tendency  to  enter  into  combination 

with  other  oxidized  bodies,  that  Idoubttbeipossibility'ofobSEKin- 

ih^tt'in  an  iasakted  state.    For  example,  if  wb  preoipitate  i  a 

imition  of  this  bxide'  iii  muriatiib  or  nitric  acid  by  meians:of 

eauMJo*  atnmonik,  the  precipitate  b^  chemical  comlwiatioti  of 

peroxide  of  ur|inium  with  water  and  ammonia^  ^whi<^  last  body 

cannot  b^  r^fnoved  by  washing  the  powder*  .The  fvery  same 

tesult  is  obtained,  if  we  precipitate  the  peroxide  by  meajas  of 

caustic  potashi    The  hydrated  uraniate  of  ammonia  may  be 

heated  without  undergoing  decomposition  to  212?,  or  a.  littb 

higher.    When  mised  to  a  still  higher  temperatufe,  it  givecf  oilt 

%irater,  aftotic  ga^,  and  ammonia,  and  proloxide  of  uttoium 

IresQteine  behind.    If  wis  attempt  on  the  other  hand  to  heat  |>ei» 

ttltrtHie  bf  tirahium  in  order  to  disetigage  th^aoidv  t^e  deoompostf- 

tiim  of  the  sdt  does  not  cease  till  thoiwh^eiiiasls  is  converted 

teCO"  protoxide  \  and  this'  result  takes  place  in  what  wa^f^  soev^^ 

Wi^reg^latd  the  (temperature.  •'      ;• - 

.'  Ooviatdering  the  small  quadtity  of  oxygen  in- the  f>rotoxMh 

^'^milinni,'it  was'Of  the  utmost  importaaoe  in  determining  the 

l)uantit^  of  oxygen  in  the  peroxide  to  employ  a  ^method  which 

Was  net  feible  to  any  uncertainty.    It  occurret^'to'Tne'  that  :t 

should  obtain  such  a  method'if  I  combined  peeoxide  of  Uf^juiram 

iwth-a 'barfe,  the^  proportion  of  whose-  oxygen  was  accaaaibly 

knidWfi  j  and  then,  by  means  of i  hydrogen  gas,  deprived  H«(4 

ifutetniH^es  of  their  oxygen.    .Kriowin!g  thie  proportiotis^'of  peiS^ 

okkio'of  tiraniam  and  basis,  and  the  proportion  ^fols^gefnonHti^ 

hfeiihy  Dl^  should 4iaye  the> oxygen  in  *th6;  peroxid^;  'To  etabl^ 

iie^^lo.  employ  such  a  methm^  ^odie^pfeUminaly  ei^erimemik 

iM^e  underti^en,  by  which  l found  that  when  .to  fei  'sulutionneif 

i^eMmde^of  artiuifts^  m  ^muriatic  acid; any.. emitfiy'  dfi^.'memtUe 

$aariltoa&^«dde4^ /and'  ttien'caaistid:«ammeipaa  is  add^d'vio'rthft 

igiiiwtiu»%yiai<itfete^sflsllhg  pltw:»da  f&^mm»itA\i.^^^ 

s2 


unuiiatei  even  w&ea  the  base  consists  of  a'subsuLhce^^^ji^^llS^^ 
'«i^^4a  w  iasttlatedBtate,'U  not  precipitated  bj  aifii^qiuli;  ^m 
MlASiifle,  wheuit  is  lime,  or  bar^tes;^aud  in  tnis  ff^aya  wb.^^^ 
series  of  uraniates  ina[y  be  obtained,  which^iiowever^.dprQpt^^ 
r^tfi^le  oUiep  salts  in  tbeir  qompositioni  as  will  be  seei^^iiiofe 
ppo^icularly,  hereafter. .  When,  peroxide  of  uranium  is  umt^  toa^^ 
Df^is^pableof  witbstandinjg  thefire,  itcan  jesistahightei^pfKl(-;^ 
tiil»..if^)u^  any  of  its  oxygen.    When,  on  the  Qonjtra^^j 

I  J^x^|q(l^^ed  a  uramate  having  an  easily  reducible  basis,  ibe  0610-^ 
p^ji^a  of  >¥hich  uras  known  before^  I  in  that  case  first  redu^^^^ 
tV#^J¥9l^  by  means  of  hydrogen  gas,  which  gave  me  the  quaiitij^j 
of  oxymn  coptained  in  both  oxides ;  then  determining  the  quu)^-;, 
tity  pfo^geu  in  the  basis  I  had  that  in  the  peroxide  of  uramumi^^ 
IfaiMuioy^a  for  this  puipose  uraniate  of  lead  as  most  suitable  6>. 
t^ifti^ia  of  imrestigation. .  »  '.J 

\'^  Analysis  of  Uraniate  of  Lead*  '^-^ 

h  Tbe  aalt  was  prepared  in  this  manner.  Solutions  of  p^rnUli^^ 
<|f .uwMWi  «qd  oitiate  pf  lead  were  mixed  together^  and  prei^ipt*) 
tatoi^' caustic  ammonia.  The  precipitate  thus  of)tain^d  wi^^ 
ifashe4^  and  exposed  to  a.  red  heat^  It  probably  containf^jigt, 
Qloe^s^osUdeof  lead,  in  the  form  of  subnitrate»  as  the  uitfaj 
of  li9ad  had.  been  added  ip  considerable  e.xcess ;  but  thi9  ^a^/ 
iiQ 'OOQaequence*  The  precipitated  compound  after  beiugj)fat|i 
t|^  redness  and  pulverized,  bad  a  cinoamon-brown  coloi^^  9Jm  it 

£«#.  1^  full  lemon^yellow  solution  in  muH^tic  acid  ^  sbQWlug 
I  pec^aide  of  uranium  bad  lost  none  of  its  oxygen.        \ .  -  ( 

]s969<gmmme  of  uraniate  of  lead  was  reduced  by  meaiu(||^ 
hji^ogen  gas  in  tha  same  way  as  the  analysis  of  theprotoxij^^^pk^. 
umnittin  ^aa  pefformed. ,  As  soon  as  it  began  to  ber^d  jic^^(|t 
gi|¥€f  ant  mMch' watery  and  when  this  ceased  the  pf9fQe^3>  {i^if 
flopped. ^  The  product  consisted  of  a.  dark^br^wn  fP^oe^ 
Wbicn  weigrbed  0127  less  than  the  uraniate  of  leadr.  p|it)|j^ 
4jff#r#|i/9^  m  weight  conldnottbe  determined  with' acciij^i^^ 
bftc^u^  the  apparatus  while  weighing  waa  constantljf^  incrv^i^^j 
ip(  Weight*  The  rjBdi^ced  mass  became  at  the  same  t^me  ha^ 
^9p.tbvQwn  upon  naper,^  it  took  fire,  and  became  quite ' 
lifMri^  umniate ^  lead  as  a  residue.  >- r- ..ni- th 

This  singular  phenomenon,  owing  probably  to  the  ny^ij^^S^ 
with  whifch{  the  ali9y>  of  cranium  and  lead  absorbed  ox^jfg^n^'^yfsA 
CO  much  the  mora  unlopked .  for,^^  as  these  metak,;i^ 
separate  state,  do  not  undergo  any  change  in  the  cbinmoh  teln- 
perature  of  the  atmosphere. '<  Tbefe^tmtght,  in  this  case,  have 
PfMsn  .podttoed  ^nel^Qtro-phemi^al  process  betwe^  tb|9%  Yf^\ 
oeca#>onjed;  their  coiiibustioiu    Meanwhile  uo.,accacai^  ftf^t 
aii^n^could  be  drawn  respecting  the  oxygen  whicnth^jt^d  mi^y^,^ 
contained.    The  experiment,  tnerefore,  was  repeated,^  with  thm 


•^0^82* gramme  of  ufanMe  of  lead,  prepared  atlhe'6Atri\ite««?' 
Wer^ 'dissolved  in  nitric  acid.    The  solution  was  niixetf'i^lflll 
BUt^Btftlc  acid  in  suflScient  quantity*  to  saturate  tbfe  oxitfetf^* 
fe^j  *  and'  then  evaporal  ed  almost  to  dryness'.    I  found'  it  Viece*^ ' 
siry  to  dissolve  the  uraniate  of  lead^  in  the  fitfet  placcf  ih  tiH*te^ 
aliid ;  for  if  it  be  decomposed  directIy'by^8ulphurie'a(Jid;i*i8!i^W^! 
pbssible  to  obtain  the  sulphate  of  lead  whiter,  and  ^uifefreefltott/' 
oiclde  of  uranium.    The  mass  was  finally  digested  iu'^6hbH^ 
whtch  dissolved  the  sulphate  of  uranium^  and  left  tfa«  sUl^haUf-' 
of  fe^ad/    This  last  salt  was  collected  on' a  filter,  and  "v^ttUMl^ 
with  alcohol.    After  being  heated  to  redness,  it  weigh€fd*€H48l(^ 
gr.  which  corresponds  with  0*367  protoxide  of    lead.      The 
remainder  of  the  0'62(8i  amounting  to  0*271  was  of  course  per- 
<^Me/  of  4irdiiium.    Thus' it  ^ppeats  that '2*8*  nk^hMitte-'^PWad 
eHMsVof'l-SO^  protoxide  of  lead,  and  0-998  6f  piMam^'dP 
rfftStiittih.  *'The  oxygen  i-n  the  former  6f  thes^  cmdtJtiii^li^^  to^ 
^6937  V  but  the  oxides  of  lead  and  uranium  had  togethferldiV 
^"  "^A9^  6t  oxygen  ;  and  consequently  0^0522  of '*03^Jgen  ttswit^ 


-**Th^  experitnent  was  repeated  with  a  urtortit* 'of] 
^^blsr  'preparation ;  because  ^IMhe  'first  stock' was*  exhalfettf^j^ 
,  1*26  gr.  reduced  by  toeans  Of  hydrogen  gAs;  'gfcve  <H(7i6i 
^t«i^,»^ddfre^6ndiVig  wrtK  0*0698  oxygen' ;  1-268  gr.  of  tfc^*  siilt 
iwmcomposed  by  sulphuriti  add/and'^as  found  to  b«  a  cOiH^ 
A>iitelWrOl78  jjrot03tide  of  leftd,  and  1-086  pctoxfde  of\iMi|t«Mlv 
rep^.'bft&euratriate  bf  cburse  cdnsist-of  0-1738  ptidtdfcid^^ll 
Atlfd  1'0867  'pferojtide  of  trraftiurti ;  whifeh  together  MttfiMtf 
8'ixyg^^;  but  0-178?  ^rt)t6xide  df  le^id'dotlUin^'O'bia* 
IH^  *Thti6  it  appears  that  thfe  oxygen  iri  lK)867»pei^*idiftJ^^ 
fiiiitf  ft  (J-0S74vand  iO0  J^art^  of  pefoxWe  -of  umAlifttf^d^ftO 
ff^2^bxygen.  The  preceding  ^tb^rimient  gm  6'Bte?  ^ttm 
ilWVdtli  h?'6*267.  firom  ihiS  it  follows,  t&rti'HWj^ 
inm,  in  order  to  become  ti^rotlde/inlimt'cbnibiii^'^mftSfSMl 

{ut'tbatf  tlie  whole  might  not  depend  up<>n  a  'Mngfe^lie^J^iSf 
^^riitafetitsy  I  determined  Hkewise  to  analyze  '     -^^  ^^^ 

^  if  itra^'^t'epareil^iifif  t!i^  ttiaith^r.    A  mitttti^'b^'th(»'MDi«tofttj 
^•^  WfrtiuiH^  of  titlsbJtiA  tttt*  touriat^df  btoH^tfes;  WWbW^ 


Zlit 


^nittr,  to  |)r6vent  any  mixture  of  carb<Hiat6  of  Mryt^iU'  Tll« 
vMmt/^Sf  Dttiyt^A^i^ftet  being  dm4  wd  heat^  t^  vi^amrinA 
•dfilie'y^low  cololir^  wUc^  became  lemon-^yellow  wkeii  the^wtl 
VfBB  reduced  to  powder.  n     »  .    ..» 

1<843.  eramme  of  uraniate  of  barytM  previously  lieated  *to 
teine^f  i)eiDg  dissolved  in  nitric  acid^  and  decotnpoted>  by 
laeanii^  -of  salphuricacidy  gave  0*296  gr.  of  sulphate  ofba>yl68> 
or  (X*.194  barytes«  Xbe  solution  which  contained  die  perome  of 
]»taAitfm  was'evitpOTftted  to  dryness,  and  the  dry  salt  heated  to 
(jJecoi^Qsition  in  a  platimtm  crucible ;  for  this  a  strong  and  long 
continued  heat  was  vequired  to  drive  off  the  last  portion  df  the 
Sttlphuric  <icid.  The  residue  was  protoxrde  of  uranium,  whioU 
weighed  1*121.  When  dissolved  in  nitric  acid,  no  turbtdfitsw 
api^eared  indicating  the  presence  of  at^  sulphate  of  bastes  i 
1*942  Ur^tniate  of  barytes  had  thus  gif^^n  0O94  baiytes,  mh) 
|«I|21  protoxide  of  uranium,  making  together  1-316.  Tbe  lo«^ 
avnountin^  to  0*028,  must  of  course  be  the  difference  betwaep 
iSie  quantttf  ot  oxygen  in  the  protoxide  and  neroxid^  of  un^ 
Itiam^  but  1*121 :  0*028  ::  100  :  2*6 ;  consequently  KDOprotoxidii 
•f  lu^nm,  in  order  to  become  peroxide,  must  combine  with  2^5 
es^en.  ^    '' 

*  1*466^  gr.  uraniate  of  bar^tes  of  another  preparation  '^pi5F« 
9^Mst|Iphate  of  bolrytes  (equivalent  to0*2d9  bary^),'anAM86 

C^tpxide '  of  urariium .  The  oxygen  driven  off  in  thi»  'Alport* 
At  ii  0*031  with  1- 186  protoxide ;  this  to  100  pairts  is  equiva^ 
lentl  to  .2*€L  TJbe  mean  of  2-50  wd  2*61  is  2*66;  and  tOQi 
|Mn»  of  peK>xide  of  uvanium  ought^  accoidmg  to  these  <M0ii» 
«leftts>!  'ta  contain  S'^O  oxygen,  and  lOQ  of  the  metal  ^ooitimii% 
with  &34  osy^en,  in  order  to  become  peroxide.'  '<  « > ^- 

.^-Altheugh'tbe  craniate  of  bai^tes  was  fomed  inbotlieiew 
in  the  same  way,  so  that  the  liquid  from  which  it  was  |)re|^<ire(l 
cont;iiaed  always  a  quantity  of  uncombined  ammonia;  and 
although  a  quantity  of  muriate  of  barytes  in  both  oas^  remained 
^npreoipitated  in  tbd  liquid,  jret  we  peroeive  that  t^e  nraniate 
of  baiy  tea  first  prepared  contained  a  considerably  smaller  pro^ 
pOftion  of  basis  than  the  second .  It  is  possible  Uiat  the  peroxide 
'<^  aranium,  being  a  weak  acid,  may  undergo  some  modificatioa 
in  j^  capacity  of  saturation^  ai^ording  as  we  motiate  of  b«fytaa 
is  present  in  a  greater  or  smaller  proportion  rdative.  to  the 
muhate  qf  iifaniumt  •         . 

Analysis  of  the  Sulphate  of  XTrdhium  andPotdsJu 

This  doable  salt  belH^  less  soluble  in  water  than  the  muriate 
e^^ifatHanii^nd  pPtash,  orystalliees  more  readily»  and  may,  by 
laofaanayef^c^atCiniaatYon,  be  completely  IVeed  froin  at^  exceea  eif 
lliie  eat^of  potish,  I  cmsidei*  this  salt  ov  tiliat  aceount  a^iMera 
stfitaSle  for  analysis  than  the  muriate. 


]iiM^bedi» Afdded.  N  Itfanm  a  ooafa9f|4:cry§taUiied.ip«$9  of  m 

l^ite%iCiiu^tWvtlft«  fir&t,  plaoe  wat^r,  p^nd  whe^  the  he^t  ia  afignt 
mented  melta,  and  flows  iqio  a  liqaid.  The  fused  salt  js  greeiw 
iab-jreUov^  and  therefore  has  probably  undergone  a  pputial 
4icOilkpQPi[lioii ;  although  it  giy^a  s^  full  iemooryellQw.  solution  in 

Jiatfr^uliikt  if  th^  s^t  be  heated  only  to  a  .commencement  .gi* 
iisiofi^  it  retains  its  yellow  colour  completely.  , 

. .  •  Anoltttion  conjbEtining  2*172  grs«  of  orystaUi^ed  andanhydxQnJ9 
Dotashniulphate  of  uranium  was  precipitated  by  muriate  of 
DAiytes*  The  sulphate  of  bary  tes  being,  separated^  washed,  and 
healed  to  rednesB>  weighed  1*814  ^r.  corresponding  to  0*623 
iaL^hturic  acid. 

, .  The  filtered  liquid  was  satumtad  mth  caustic  ammonia,  which 
l^ascii^tat^  urani^te  of  baryte^.  Jt  wa^  collected  Qfi.the  fiteer 
^d.w^ghed.  The  residual  liquid  was  mixed  with  a  sufBcient 
quantity  of  .sulphuric  acid  both  to  separate  any  baryte^  ihat 
mi^htremmn,  and  in  order  finally  to  obtain  a  sulphate  of  potash 
lyonta  ,free  frpm  muri^atic  acid.  .  After  this  the  whole  liquid  yraa 
evaporated  to. dryness  ;^  the  dry  salt  was  heated  tp  redness  in  a 
weighed  platinum  crucible,  by  which  the  ammoniacal  saU^  w^e 
yol|tili«e0^  anjEj  sulphate  of  potash  remained,  whigh  was  npndered 
ifeeatrai.by  the  fumes  of  carbonate  of  ammonia^,  It  weighed 
(h&^3 :gr..  Muivalent  to  0*28^  gr.  of  pptash...  The  salt  disspLv^d 
iki^^ter,  without  rqsidue,  and  the  solution  wa^  neither  rendcjr^d 
fHibill  by.  ammoDiia,  nor  by  nitrate  of  silver;  showingjth^  it 
MotainQa  neither  oxide  of  uranium  nor  muriatic  aoid.  x^e  au^ 
pbliM  acid  a^d ,  tha  poi^Lsh  were  thus  determiaisd;  what  m 
wanting  to  make  up  the.  original  quantity  of  salt  employed  muJi^ 
h^peroxide.  of .ureaiunu  It  follows  that  the  constiti^pts.  of.  Mie 
Aran^a  salt  mu^t  be ; 

t.^..;.  ."  Sulphuric  acid..,. !...♦•..  •• 0'633 

^;.^ .,  ;  1?otasb .,., :...,•.,  0-288    ; 

Peroxide  of  uranium,  t ,...,,1*261   . 
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2-172 


!-=.;<Vkiw.  100. parts:    ... 

'^^-  ♦-      Sblphttfioacidi.,,,,.^ i.4^^..  38'68 

Potash 13*2e 

Peroxide  of  uranium.  ••.•••,..,,...  68*06 


Mtai^ 


;  ^  43-26  p^t^^  AfQ  saturated  by  U-26  8ulp^^uric  acid, .  Thei^e 
'jHf^mfiW^  17*42  acid  which  belong  to  the  58'Q6  of  peroxide  of  ^yra» 
nium ;  but  l7*42  sulphuric  acid  saturate  a  quantity  of  basis 

^c>f»!lm^:^*'^77  WSmn^  lOO  j^m^.pf,  p^inJO^i^  M  intern 


cftotet ^ , --rfo 

^*T^e*oxygfen  of  the  potashtt  to  ihfet  of  IhfeperiiiHeilf  fcrMlWtf 
iifliW^  5  'for  the  bx/geii  ih  18-26  pdtadh  is'SHSM/^^M^ft^flS'Ofr 
6r;W6i:oidde  of  uranium  3*47T.    Now  2^248  ':' 3*47^»/V  im^^ 

VlfSife' ndw 'fcoltect  the  results  of  dll  these  eipetiiritets  te  »MWa 
fflWe*tWd6antity  of  the  oxygen  in  the  perbxide  '  ^e  ^Kaif  -flWf 
tH^AWfdlbws:       ■    ^       •  nf,  ot 

.  100  parts  of  uranium  take  up.  according  to  lihe  an^Iysis^'^  ^"^ 

r)hi/.(n    i  tJeahiafe>of lead  •••.«.•••.•••»••.•  5*669  .] 

r/.  n-      Uraniate  of  bary  tea  • 6;34iQ      ....  \r. 

iPotfiahMRiiphate 


tiplied  by  1^,  '==  6-532  j  but  the  last  two  numbei^  lie  betW6l&fl 

f-^jifi^  twice  3'688.    It  is  diflieult  to  determine  whii{h  6f  ^eiP 

QUipabers  '  come  nearest  the  truth.      The  last    two^  aithb^|1 

pbti^Ded  different  ways,,  accord  in  ai  remarkable  degrt^fJ'^iTO 

Bayfi^conseq^uence  some  claim  to  be  considered  as^'ijibiii'fl^ 

BuC^n  iie/other  side  It  is  cjear  that  the  experinaerite  mid^'Wfrtl 

tyrai^u^e  of  lead  ou^ht  to  conie.  but  with  greater  ircciAib^ 

l^epi^u^^e  the  analytical  method  followed  with  respectto  it^^b^ft 

iP}  QUI,  power  to  attain  a  higher  degree  of  accuracy  tfean  ikfik^^ 

j^  Vfji.ty^Q  following  .experiments,    1,  must  ip  tne  Wkii'^tlTO 

i^knbvyledge  that  the^e  ejiperiments  do  not  furnish  us*  ^Itfttftf 

^biqi^J^dge  of  the  composition  of  the  oxides  of  uranium' \(^l£(ift; 

ffegree  01  *^ccuracy  which  chemists  have  a  right  to' rfe^iiifr^v^!^ 

^|ie,|$ILme.tiai3  H  may  be  admitted  as  most  likely  thattn'e  ^f"-^^^^ 

4D  tj^e,  per9;itide  of  uranium  is  l-j^  times  as  great  as  ih  1^^  ^     _ 

^q^;  HjgJess  We  .were  to  admif  that*  Ihe  second  compositionim^ 

^j%  W|^.  found,  can  be  completely  depended  on ;  and  this  tte^ 

18  not  mu<fh  reason  to  do,  as  both  the  oxidizenient  bf'the'hbrau 

^u^|;];ieTe^uftipnof  the  protoxide,  give  the  same  compos%6if8f 

i^roxjide,   *    '  .        ;    '1'^^ 

.,,.  ^'^cprding.to  M.  Schonberg's  experiments  oh  the  cbhi^oAi!iSfti 

pf  di^,p:spdes  of  uranium^f  the  oxygen  in  the  protoxideid'^b|trat 

iinjth.^  I^eriQxid^  as  2.  to  3»;  for  he  found  .the  protoxiae  to  66niiSa 

j(^^athd.th^.!pe;cQxidp,8*'?3  per  cent..  The  oxygen  in  thdprotb^cHfe 

,Nra^.det4?tmmed  by  ahaly^ins:  the  protomunate  of  uranidih :  "i^SMl 


probable,  therefore,. that  M.  SQhotiberg*sekperime&t6  weremiiidfi^' 

S^flif3^fl)lt  OQQti^iliing  >an  excess  of  acid^'  m  ivbich  c$i8e  i^  ia 
IMOii.A^kfl^be^  insist  Eaye  oveivated  the  quantit]^  ofoxygeaooa*! 
tainM^  in  the;b«si8.  The  peroxide  employed  in  his  secdpd  dtiw^ 
aaioalion  was  obtained  by  decomposing^  pernitrat^of  uraniimibnr 
]aeia[ia  of  beatj  bat  this  mode  of  experimenting  cannot  be  deci- 
fi^va^  aa  from  what  baa  been  stated  it  must  be eridently  impossible 
to  drive  off  the  tiitric  acid  completely  from  this  salt  without  c<Hii 
vmrtiffig  the  basis  partly  into  a  pi*otoxide.  '      • 

100  parts  of  uranium  to  form  the  protoxide  combine  miJk 
3*688  oxygen.  If  this  represents  two  atoms  of  oxygen,  as  is 
probable,  then  an  atom  of  uranium  will  weigh  6402*^.  Peroxide 
of  uranium  precipitated  .by  a  canstio-aUa^li  is^  inaohiMe  in  an 
excess  of 'the' precipitating 'substence^^aeidtiidwayB  eontaim  .« 
little  alkidi;  which  cannot  be  washed  out,  but  ia^found^  toffet|ier 
with  an:  earthy  or  .metallic  salt  in  the  water,  as  the  pbronde  of 
mranium  is  precipitated  in,  combination  with  iein  earth  or  meftaUio 
oxideJ  '  In«alkalme  carbonatcfs,  and  in  particular  with  cariionAte 
p7  ammonia,  rperoxide  of  uranium  is  easily  soluble.  The  solntioui 
^8  a  strong  lemon  colour,  and  even  an  inconsiderable  portioh  df 
mroxide  ojTuranium  is  capable  of  giving  that  colour  to  water; 
^JT:  ]t)piUng,,  the  peroxide  of  uranium  precipitated  in  the  simile  of  a 
jp|3^yjeUow  powder,  which  contains  carbonic  acid,  and  even 
sojKjae  fimmbnia.  We  must  not,  however,  reckon  upon  cbtaidhtf^ 
'M)e' whcJe  p^ide ;  because  however  pure  it  may  be,  there  ahvky^ 
xf^piain^  {^  little  in ithe  water;  and  wnen  tbfe  carbonated  oitittetji 
j^t^upon  the  filter  and  washed,  the  water  employed  in'theedul- 
jf^^ration,  especially  towards  the  end,  contains  a  jg^ood  portkm  of 
iqfi^e  in  solution,  which  again  falU  when  the  liqmd  comertDlf^ 
lyiixedl  wiUi  the  saline  solution.  The  peroxide  precipitated  hf 
^iqistic  ammonia  acts  in  precisely  the  same  way.  Peroxidd  of 
Ui^uoi^ .  therefore^  may  be  considered  as  sliehtiy  soluble 'in 
^W.^ter.  This  solubility  is  pajrtfy,.  but  not  entirely  prevellted'  by 
^mahmg  it  with  water  contaimhg  ski  ammoniac  dissolved  in  it* 
jPn^the  other  hand,  if  peroxide  of  uranium  be  unitied  to  an  eai^ 
\  |.or  a, metallic  oxide,  it  is  not  in  the  least'soluble  in  water.    * '  :^ 

According  to  what  has  beeii  already  stated,  peroxide  t)if  ttrit^ 

jamm, unites  with  the  other  earths  and  metallic  oxides  into'a  l^htd 

,pt;uraniates,  in  all  cases,  when  the  niited  solutions  of  both  are 

^precipitated  by  caustic  ammonia.    These  compounds  .may  bfi 

fe^peed  by  means  of  hydrogen  g&s  to  the  state 'of:. alloys  of 

Miranium,  and  the  basis  of  the  earth  or  oxide  einployed,- dv^te 

j  yfhf^T^  the  ear^y  basis  is  barytes.    These  albys  agaia  ababib 

,p^yge|^  at  ithe  coihmon  temperature'  of *the  atmoaohere>  *attd  the 

oxifpzepQi.ent  isi  accompanied ,  by  combustion.    Tliey  constitute, 

^u^efoxe,.  a  peculiar  xind  of  pyrdj^hori  not  infenbr  to  tfaoUe 

sjieaciy  known.    The  alloy  of  u!ranium  and  leietd  faasi  bis^^diMftfy 

^jDaiitie&(|d#r  ^A^.iiH^cg^na  body  n.  obtnud  whea.wmniiile.ii^ 


sil|dianfciai»jrt».olrtaiMilby  ti^iMia(^9<«yi(iMii9#«fi^ 

kgfdvMidpbQvel ; .  but  I  h*v«  oot.  hoea  able  tQi^a?««d»i%£o0iiMis 
■uMwrato  of  iiraniiim  bv  ^ho  dry  iMy^  Wb w  Avfi  mifhf^WlA 
yfom^ms^M  is  pMiea  over  rMrbofc  protoxide  ;Qt/AimMliiMii  ^4^ 
tittdeMraattCBd^immoiUatfily,  waiter  «4di»ulp)mire«h(il^,%i^^ 
bbdy  wnnons  in  all  refffiei^taL  «im4ar  to  ilm  iQeliUi«i>,iiri|Mimi 
gMmbickfiOteAaba-m^  1^61  p^ripaat. fGiftWilpburi*  ...  a  . .  >?!    . 

4$JGie  "fiioiwaitoi'of  vMnkim  w  ^istete.of  puri^  areaiotjMiiily 
fwfwufnd,'  ifcmg  diiaiikdipraiioaide  irfiMifciiiMa  m^cooccoli^ 
sulphuric. or  muiiatic  acid  (which,  ia  the  second  ca9ey<.#wt^iM 
«^iy^dh>ii^)/  itha  voklion  attfimt  is  dark  botfcle^greantnlifllt  ft 
haMBWBi  gradniily  lighter,  and  at Jast  assumes  a  imetushrtf^l^ 
MbMir  from  the  formatioa  of  peKondei •  The  snlp3iapqiifiiqtawa» 
liba  friien .^^apomted  deposits  a^Jj^httgreen^cratoedljifHytt^ 
Ksedsaasi  miuoh  eoatains^ inntyfei.ofi.protonde  t^nd >perosido 
oP'Ofaowm*  Tiie'inuiatio  acid  solnlifm  najR.ba^  tn^ffi^itiAjki 
dj^ncss* wilheuit the* dsposttioaof any atyetals^ ] .  j..;  ^o.juh  ^di 
Ji<  Jtif|Miterv*-^The  persuipbatie  .of  uflaninn  is  foraied^}  whuni  laibM 
isid  is  4dded*(to  %  solution  .of  piotoBulpfaate^  of  tiiamuiau  .^  /IJHt 
faditifi»/ » the  gteea  ooleurapeediiy  passea  to  yeUom^t  lemsrrwitb* 
•htifllte^ttlsitotatioe'or'hoat*   .  -  '.a   .^.u  iuo 

«' nCb^t^dt'does  aM.oiTseBttize  tivmiiwbiem  bvaporated  toitiMu^tsyi 
iislMMier<of«psyr«p..!:  Um  cantimiefthe  amhcatiW;ol  thiaJMe* 
ilteitttfeaalehas  become  dry^  the  e«ide:lose8.a.poifioft:.o(jite 
•liyM)  aodttae  anoMi]^  >.o:j;.o 

^i  Vamiimii  of^  itraiHaffm  is .  formed-  mrfaen  4ho  pnAtiaidde  ifkSkm 
solved tnaiitiiQ  %did.'.  TbesobtHm  goea>on  mm  rs^di^^asprt 
l|^i^  if  assisted^  hf  heat«  .NitKvto,  gas  lAidiseug^g^  aiidhro 
dbtain  a  yellow  liquid^  .'which,  when  evaporrted)  abootaoirtQ  hng 
prismatic  orystals  of  a-  fine  yellow  colour.  The  salt  dissolree 
readily  in  water,  and  is  decomposed  in  a  coinparatively  low  ten^ 
perature;  exysren  gas  is  also  disengaged;  and  pemitrate  of 
oraaium  formed.  \^en  heated  just  to  redness,  it  is  decompoaad 
o^MBopletely ;  nitrous  acid  is  driveax)£^  and  protoxide  of  uranium 
rsmaimi. 

it*^B^(M^w^eAjfMraniumis  fq^med  in  the  aame  way  i^.  thapeiN 
Hlphiiteu    <U  doei  not  i  crrstellize,  though .  evaporated  to  tlie 
oottsisteBce  of  as;^p«  t  lLedr9«altis  very:  deUquescent* 
PtffWftomtre  ofrntamum  has  been  already  described* 

PeMuoUe  of  ntaniwm  seems .  to  have  a  great  disposition  to  foilik 
io«Me  iatyddwmii^itelkii  fiilfe  mAwtmrnmuJU^kam  ' 


IWm^.l     On  the  9Ml$l9^Miittl^^  lH 

vrauuua  does  iiQt  ciyntpilUw;  bwl  if/»yoy>kw^  ql^si^ttijiif 
ttwHt^  of  polaab  ^  added  to  tii#  eiitiitioQi  we  obtapitiy  tma^Oii 

-^  P^MBh^r$klpkEa0  ^  n^atUifm'tpnM  %  gmnuUrvCiysMtwil 
|Diis«9  ^f  a  ^^  -Aoe  lei&omyeUaw  eolour*.  Tl|e  ^tnlli^Aii^DbiMI 
IHttUy  6ft$Uy  ID  water.  '  By  ijeohol  it  isdesoinposeduiisyi^il^ 
way  that  the  persulphate  \Df  uramum  isdissolved;  undtheaJ^aB^iJ 
#ak  j^efliaiQa  babittd  uA^solved.  .WheiV'  bmted^.  it»Jpaea>ii|a 
«NAer^  Inelta  at  a  low  red  heat,  aad  begijnain  thittenpefiitiipitta 
undergo  decompOfkioii ;  •  Ibr  it  ai^qtiires  a  greea.  fealomt  ^\  .^HIm 
decomposition  is  very  inconsid^^rable,.  fpr  even  after  hemg^fitmfi 
pletely  fused,  it  dissolves  again  in  water  with  a  lemon^etioiK 
i^bloor;  Before 4t  begins  to  pielit  it  ia.ttoi  9iie^ii$$* 4l|afAl#ajtii 
^th»  donstitnents  of  t»is  sidt  iq  ais  ant^dfooa  state  hi^dHi^ 
|{i¥en^i4>o9'0w  ••*'  ■  «■  .«  -'  '  .1..'  'f.  ,ifM  .r.  #)•■<. r.;ci I" <- 
'  Ammonia'ff^mlphait^  (jf  tiraniitan .  cryakaOisesiik^  tifia^iuiafady 
ito^  (N^t,  It  j^.easily  >  eolubla  jn  w^tar,  4mm1  in  %  lighar.  taaapwiii 
tltf^iti8de0omposeid>4eavit)^.pfotplcide/dfamniain»ui  w  ^m  ft.>^ 

a  e<^n$Herable  fHTOportipn  of  OMuinte  of  potash  to  ttie  aahitidiiof 
p^revide*  e|f  tttamum  in  muriatic  acid ;  •botiunless.  this  iwhj4<Mii 
the  double  salt  crystallites  vesy  skmly^  '  {Itt  feiioa  airtiiH^afyiitaMi 
Aometitnes  in  pnams,  aoMMtiiiies  sn  9ndi|s«  TJiey;ai'e4iiiiMipa|Uit 
and  yeUerwy  and  have  angular  form ;  but  ara  niechaiiiioi%  liiVfioJi 
with  ntfiitiato  of  potaeb ;  from  which  howctrer  d^yfoajr  wfkMii 
out  quite  pure ;  but  th^  process  is  very,  todioua,  M-Wl^fOfjiatiih^ 
afa  small.  The  mixed  muriata  of  potash  cannai  h^eepipaMllby 
iff atalimngaaaiay  foras  it  is  jnst'aa  soluble  ia  if atfx  a»  IJlMadMiili 
•ait;  they  bo£  ciyatalliae  at  the  same  tiose*  .  Wheitihe$tMl«ftll|i 
doable  salt  gives  outwiaterwithoutbai|igdeeMiMiied^>  ttmriti 
ifhssnit  b^as<  to  be  red-l^>^  sivkg^imil  tofaloriM^  galbi  It 
becomes  green,  and  is  decoropogedi  though  only  past«ri\y<,  "lorn 
.V  I  hftve  not  enmined  any  other  doubb  ealtof  tMii^fhnil  la  l^W^ 
l^nwe  of  them  might  bO'iasilytOfatemad*.    i  -    il  /  u  yaach 

-*^*'"  '  •---"'     '■    •  -      '      'I    '    '  •      .  riiDS-ii 

Article  V.  h» lucca 

'llxkmnatipH'^  the  Qxidifm  Mm^ano$o-Mat}gamcu0^'^BMthMo 
'■■'  nnknown  Chemical  Compound  of  the  Protoxide  ami  DeiMmi& 
of  Manatee.    By  Aug*  AfM^dson.* 

Ik  consequence  of  the  experiments  which  have  beeil  made 
upoyi  the  oxidair  of  manganese,  ittids  been  conaladed"thtit  ^tlRP 


0 


«i(fMM^t6*M-¥^  hefat;'C(/nstititte  6n/e^iliicHhB  JAM^'Md^j  JMttT 
tbft  tH^  MBR^eht  cof6ur8'<f6k*  thie  fonMr  ift  bfar#n  litid  tfi^  jla^ej^^ 
MMlt/tt^b^fi^  to  tti«  diffttent  states  of  Medii^iirK^kl'iHVftltJ^^' 
irhich  the  two  bodies  are.    But  I  have  always,  obtfillied  thescf 
two  ptoduotSy  Tery  different -from  each  other  in  appearf^Qce,  even 
when  both  were  reduced  to  powders  of  the  samefiQeness.    The 
fbtmer  alwtivi'jgiirea  with  sulphuric  acid  a  weak  amethyst-red 
iolil^on';  while  the  fatter  forms  with  the  same  acid  a  sotutidn 
^kSdMp  girftsd-^feeii  colour:   The'^e  different  pfioi>erfi^.' 
^  to  teqtiire  k  more  accurate  investigation  of  tne  chei)[l^-^ 
biilAMitutloA  df  these  two  bodies.    With  this' view  lliave^  at 
lM§f  Vl^iM  of  Ph)f:  Bertelius;  made  a  set  of  experiih^nts,  of  Whic^'^* 
I  shall  now  give  a  fihort  account. 

(1.)  A  i|0iiti;a)  solution  of  pure  muriate  of  mangaoet^  was  pre- 
cipitated l^.bic^arbonate  of  potash.    The  carbotiale  ^^f  mansa- 
iiese  .obtaitMd-was  snow-*white.    After  being  washed  with  boiled 
and  cold  wit^i^^  and  dried  in  the  vacuum  of  an  air-pump  widi 
6|dph\iric  acid;  it  remained  without  anyebange  in  its  ^lour^^* 
^'^IJ  iitti^on'at^  of 'iaanganese  thus  prepared  was  put*intQ'jft 
tftfh4M<^ii  Cavity'  bl6wh   in  the  middle  of  a  baroni^ef  f uji.^^ 
tiliSnA  which  a  current  of  hydrogen  gas  was  mad^  to  P«p«;'  A  ^ 
tfdcffa  al( 'the  gas  had  driven  out  all  the  atmospherical  f([ir,/tb[e. 
Alrbgaitetie  wais  heated  by  appTying  a  spirit-lamp  lo^  ihe  f^h^^l 
6ltl(  cototaiAii^'g  it ;  ahd  the  heat  was  continued  as  fongas-ahv/ 
iji^te^'tod* carbohic  acid  gas  continued  to  be  evotveal  ^Hm 


iC'lHltie' ]^iovtronbf  thi6  powder  ti^eated  with  muriatic  aqM  d^i' 
Ailv^d  without  the  least  efiervescencoi  showing  that  the  carbbwT 
idid  hiad  Wn  cbillpletely  e'xitelled.  >  ai- 

^/^gAitimdbf)>rdto^ide  prepared  in  thid  way  w^s  heatetf  jn"^" 
tflaaa  t^psule  over  a  slpitit^lamp.    The  matter  immediatetT);M 
Ite,  --atra  burnt  to  a  aaftbrown  oxide^  which  weigbecf  vb>j^ 
Jifa^ei    tliu^  di^; increase  of  .weigbton  IQO  parts  of  protp'^d^ 
was  7*36;  and  ad  the  protoxide  is  considered  as  contaii^ing 
21*9  per  cent,  of  oxygen,  the  browix  o:dde  must  be  i4  coin- 

Manganese ........  72'784  .;....  lOO-OO 

O&ygen ;. .  ,*. .  27»216*  ;...;.*  37»^; 

«t^f»  ilhm«i|iv  urdiheated  to  redness,   the^ ^roWn'.'^''^ 
m ^MK{9e gnidinfflv^auKM tolikck,  yAA'i iMvifHA'l 


?l^^e%W^^^  %^:the,,iv^bt,  wa«.rc«^?i4.|A  hWfffmmi 

*«»  W^^i  .??^g%<^«o'^«R  to  ^ tba^TO^ccding  9t^^Qmp^  Mt  «Bt 
c^pE(ti^^t;op'Of  tfie:q^tox^  blaeik  roscide  is  caQapCM^d/gT^I^ 

'j^T  It    'jA^ti^kne^^:'\ ..:./: :y.  71 ':.. :^  '^^^^'^'^ 

hfefop^.  flesc^e4,  kft,  wljen  bur^tiifl,the  9B«p  jpye^  V-     j^^,.,^ 
o|'^lEMrowp:Oxi<ji,e.,;^ccQfding  to,  Jhis  e?p^riji^wt  lPQrP#l  .„c 
P^?|R*i<'^  tofl^  ^p  7'943,axjgeij^,apdJHQQ«pti^cpj^8  $i^^i«t 

^  :     '/ Metdv : '.'.;*...'  16CM00'  '^  ^  *  * 

' :j  I  •  ^  Oxyg€ffi  . . ; . ;  i ; .• .  V. ;  V  .^    37*46'  '■'»^f?J?'l^'^' 

^.#g^M  ?ii^^?'T'??:  ^  The  iqcrease  qJ  wj^igh|,  tbi^^^ti^f^  M. 
80  ifi6oti^i9e^ble  that  it  seems.  {)irobabl^  ^^^^)^'?"?^^d^^9^jgf 
tidii  Wd  taken  place.    It  iotjavW  presumed/,  therefo^^ 
blaek  oxide  when  exgoged  tp  a  viplept  h^^t,mpLy  pe  cpgjpi%^^ 
i^ducea  to  the  state  of  brown  Qxide.    The  lieatVas  pK^i]^ti^m^ 
f^r  nearljf  knliour^'and  was  as  great  a&  cpuldb^  applied*  ^  ^ 
p6w<d6r  il(!)i;«r  resumed  its  former  t>rowa  c^Iour^  ap^^  ^^^  ^^^^1 
ityjoirgiifal  weight.    Thei  excei^s.  amoupted  only  tQ,iw6^^^^< 

"  '1f*o''  ascerbiih  whether  the  black  oxide  can  be ^ !pr(epar^;:Jg^ 
mean^  of  a.  smaller  determinate  degpe  of  J^eat^JfQ,.a«  tp.^give 

#M?}i^^^^i?^  tHe  oxide  ormangad^^^^  ^^J%J^i^4.#>^ 
il|^^.^i|  aj^am  treated  with  i^tric  acid^  and  heated  oyef  iji^^ic}^ 
l&pp^l^ye  differie^^^^  times,  and  tb^  increase  of  weight  wa^^j^il^j^ 
^flt^^tlhie.    The  iollpwing  little 'ta^  n^'-  '^^^ 

^'lf96  barts  of  rirotoxide  nad  talten  iip    .  '*     V**  '  T.^  oro 

1st  time .14*4  parta  of  oxygenU>.  baxfoq 

24................-*.  13-93      ._..;.?< 
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«'?v-»M^  l,yv  \»i 


.b«.10^{  «o  thi^  black  oxide  is  eomposedof 


•  •«,"'•.»;;.■ 


'  J.eone^ve  timt  I  may  conclade  from  these  e)cpeij^ent$,  ihkt 
nve  always  fin4  the  weight  of  oxygen^m  the  black;  oilde  of  maoK 
gapeae  prepared. by  means  of  nitric  acid,  a  circumstance  vi^hich 
n  dften  of  con^derable  importance  in  the  analysis  of  minerals, 
in  which  the  question  often  is  to  detern^ine  the  composition  of  a 
i^vra  qwtlt^ of  Mtd«/  Perh«ips  th«  b^stin^lthod'df  (^oc^ied- 
tt^^tekybe  to<Mp(yiie  ithe  oxide  to  a  strong  red  hea^Hiit^ll^ 
40DiiviMed  iBtdk  brdwn4Mtide9  theconlpoiritioh  of  which  4#liMi^ 
^ifbiai^  and  «f  eotirse^'the  qtianlity'  of  oxygta'in  if  iriay-'M 
4]i6wa  vMk  great  aocuraoy.  ;    '  ^  ^ * "-^  ''*'■; 

i  ^  A(U3ar4ii|g  t»  Ae  preceding  experiments;  the  quantity  ef  ean^. 

Sn  in  the  protoxide  is  to  that  in  the  black  oxide  as  1  to  I4- ;  ibr 
6  parta  of  the  metal  combine  in  the  protoxide*  widi  89*107 
wrls  of  4)^fgtt>,  and  this  quantity  multiplied  by  l-j-  mak^ 
^*16@w  The  brown  oxide,  on  the  other  hand,  appears  frono^  ^ 
^yuMifity  of  its  oa^ygen  Mr  be  tnterltiedfate  between  the  w(4(y^Mk 
ttttfliiaekf  oxide;  butrthe  oxygety  ci6nstitutes  no'  niuUlfde  tiibVk 
«f 'tiiert>xygen  in  the  protoxide  or  black  oxide.  -  It^iisti^tiiiHf^ 
S>re,  be  a  combination  of  these  two  oxides.  If  thiil  coiktiovii^, 
iilte  dve  oitydum  fbrroso-^ferricum  be  supposed  s<y  ^^ionmttitiBld 
4hMt  the  oxide  contains  twice  as  much  metal,  andthre^'titd^tti 
luoltiOJeygidn^  as  the  protoxide,  then  it  will  be  a  c6mpotlnd  i)f -^ 

tui,^     ..   Mangsnese. « «r..« « . . Y. ^»*  73r)i2   .  ;  .  uii 

,^.  .1       .O^y^ei^*  b*»*..««4. •••«.». ^».««4«  27*18    .   ,.,tM^ 


,f^  #-%«««  f       t     t  '     t 


,;iBJrec^^eriments  have  given  us  . .  w.r  ,\!.l"n 

Mttfiganese J  . . i ;..: 78*784     1  m/ts 

'^'  •  !  •,    Oxygen  ;.;\ S74W  -    <'»^^-^ 

100-000.     .MiM^L 

numbers  which  correspond  as  nearly  with  tiie  calculated  *duhn- 
tities  as  conld  be  expected.    On  the  other  hand>  we  find  that 

this  compeaod  by  ^culation  may  be  composed  of 

•  ■  *   '  ." 

Black  oxide  of  manganesd  •  •  • .  •^.  •  •  68*932 
Pi\Qt0|:ide  of  manganese.  ««#•««««•»  SI '068 

iO(>000    ^'T 

^rl^Ksire^aHed  this  oxide  oxMum  mangaoeso-Aiugasneiini^iMi 
t«0iHititi»f''itii  «eseMia)lafice/tb  die  oxidum  ferroso-neri^unir*«tkte 
<8il«ltity(io«ir^  /wiiMii  hM^  l»teii»  tsi^lainftd.  i^y^  Pc0fi.#etae&usi# 


Mitteralogyy  p.  92.  -  t     -  -...j.v,.  i   jt...     ,...    .vj:  t.<j 

It  remaioB  nowrto  ascerti^a  how  far  the  so  0fdle4.^ey  are  of 
nuinganesivnd  ib^  ei^si^lUzed. varieti^i  pf. ^aiimttbral  iisualqr 
consist  ofiuiaUgane^^  ia  the  fonuof^aupcimLide,  tir  H  they  may 
jf^Qt  ^^nsis^t  of  black  oxide,  iivhich  we  have  seen  gives  oiil;.^ai^en 
'^as  also  when  heated  to  redness.  v 

.h  A^OS^ graaimea of thf  puie  oryatsdlized.oreWas/htattd*  ovmt 

IfDilil^btn^  iata  snaU  r^t^d^  to  the  beak  of  which  watdntoiia 

fjllMS^be  ilHed  with  dry  ohloiide  of  calciuoa.    Xha  aMter^iJDl 

#aop»'4i#  the  heat  was  app&edy  gava  out  mach  tvatwi  ifkUk\im 

degrees  passed  over,  and  was  aJbsovbad  fay:tba»tddandejWiVab 

iniu  iwaa- Qoatintted  as  Ions  as  any  moistasewastperantSrih  in 

jthe  b^ak  of  ih»  i«tort.    The  appafatiia  'being  ooiv  aibwed^ 

ipiM)l<waa  weighed,  and  the  loss  lof  weight  tamoadted  oaWBto  4t)rb 

mjJDngrailMiiea,  $b  loss  so  smaU  that  it  joday  be  oyerioofcedit    (S{a^ 

^  g^  fh^d  bean  extricated.    Iht  <  .mineral  ^  by  this  ^dipomieil^ 

jblfA^  had  lost  0*508  gramme,  which  n^ay,  therefore,  be  reokioiieiJL 

Mi^weigbt  of  the  water  contained  in  thespecimeb.  -  The  xttiiiilna 

apiiotmted  to  4*^27  grammes;  of  .this  4'd94  lerammes  wem 

fS^MS^  to  #.  sttpng  red  beat  in  a  platinum  crucime :  the  Joss  oT 

'^jg^  ftx|iount#d  only  to  0*022  gramme, '  Being .  exptoed  4 

t#MPd.  time  X6  a^  hjgh  a  temperature  as  the  fire  c6old  p^i  tU^ 

Ices  of  wekht  was  increased  br  0*139  gramme.    A  thhrahekdnn 

diminisheathe  weight  by  0*016.    When  heated  for  the  fourtn 

time  no  fhf their  loss  of  weight  was  sustained.    Hie' crystals  still 

retained  (heir  shape;  but  the  colour  had  beeii  changed  from 

black  to  reddish-brown,  and  the  powder  had  a  cinnamon*brown 

colour  exactly  similar  to  the  above  described  oxidom  mangan^o- 

manganicum.    The  whole  loss  of  weight  amounted  to  0'j77 

gramme.    This,"  though  only  from  4*604  grammes,    may   be 

taken  witht^dt  sensible  error    for  the  whole  loss  fi^om  hh^ 

Srammes,  as- the  error  only  begins  to  be  perceptible  in  the  fourth 
ecimal  pl^<6e. 
, .  Thus  the  mine^-al  had  given  ,       j      .     u** 

Jiai;  ,>.t;  Watrt- •'...:  0*a©8  or  10*08  •    -  '  '*^'' 

Oxidum  maiig.-manganieQm.  4*860      86-41 

fi*03&  !  100^ 

The  small  qimntity  of  oxygen  gas  obtained  shows  evidently 
that  the  mineral  under  exammation  cannot  be  a  superoxide  of 

ZnganeBe;  nod  it  seems  plain  ttiat  the  man^atieM  #'^  die 
te  flCrblat^  oxidr>  fbr.wi^  ftdd  by  ad  eMy  tsic^altoft.^'^tMr 
tfeafifeti^^aitei  of  ojddum  iaanga]Qloa94m^^ 


t^W«  vtiy.neady  3*5)  parte  of  o^pygen  to  U  .i9(W|K»itekiiil^ 
klaek  oxide.    The  constituents  by  calculation  m  100  pam  Id3^ 

Oxidum  raanganoso-roanganiciim ,  •  • «  86*86^       >-  . 

Oxygen!.* ..•• .»..    3-07 

Water * .10-08 


100-00. 


Now  the  86*85  parts  of  the  oxidun^  manganoso-iaai^aGaiieiHa 
contain  23*6  parts,  and  10-08  parts  of  water  contain  8'^5  pacte 
of  oxygen.  Thus  it  appears  that  the  oxygen  in  the  oxide  wlttcAb 
has. been  heated  to  reaness  is  not  aniuItuJe  af.UK«.iOxy'geii>  iiir 
the  water;  but  if  we  add  the  3*07  parts  ol oxygen .dniEeii^0ff.b]r 
die,  red  heat  to  the  23*6  which  are  found  in  that  oxide,  Jibea  Ae 
mkheated  mineral  will  be  a  chemical  compound. wkh-n«al«ry 
whose  oxygen  is  just  one-third  .of  the  oxygen  in  the  oxide. .  The 
hydrogeft  of  the  water  driven  off  and  its  oxygen,  added  «to,liift- 
QXide^  make  up  the  constituents  of  the  superoxide.  .      * 

It  is  plain. trom  the  preceding  experiment^  thjit  thr  nqafml,. 
jost  examined  is  a  hydrate  of  maoganesoKOxide,  whoaa^o^jew^ 
contains  three  times  as  muoh  oxygen  as.that  in  that^water*:  mci' 

formula  for  this  compound  is  Mn  Aq»  . «  . 

II.  Common  Grey  Ore  of  Manganese. 

a,  5*03  grammes  of  this  mineral  in  powder  freed  fijom  water 
mechanically  lodged  in  it  were  put  into  a  small  glass  ^.etort,  to 
the  beak  of  which  was  luted  a  glass  tube  filled  with  dry  chloride 
of  calcium.  The  retort  was  Seated  over  a  spirit-lamp  as  long  as 
any  moisture  was  disengaged.  The  apparatus  being  allowed  to 
coqI  ^as  found  to  have  lost  0*143  gramme  of  its  weight-;  this 
wasga^  disengaged* .  The  chloride  of  calcium  had  incr^sLseSd  jir>  > 
wei^t  0*077.  gramme,  which  was  waiter.  Theresfdu^  weig^^^" 
4*8](0  graijnmes.  i  '  .       :.  .  r>^  .m* 

&,  ,l^ree  grammes  of  the  powder  thus  freed  from  w^iev  liiiicr^i*^ 
portion  of  gas  were  exposed  .to  a  stroi^g^red  heat  in  .a'piatinii£ 
crucible.  'After  three  repetitions  of  this  process,  the  ^i6ss  df'^ 
weight,  was  0*286  gramme;  and  the  blackish^grey  colour  of  thei^"- 
minei^  was  changed  inco  brown*,    A  fourth  exposure  t<>«heiii)tt>> 
was  tried  without  any  diminution  of  weight.    Since  3  gramnafirt;'^ 
by. this  treatment  lost  0*2S6|  it  is  evident  tbatifthawholei^knpji^) 
tity  had  been  thus  treated,  it  wQuld<bave  lost  0«A68  gnimimiilf  tt) 
to  this  we  add  the  0*143  lost  over  the  spirit-lamp,  we  aee^that^M 
the  b'Q&  grammes  of  the  mineral  had  lost.  0*601  gramfne  lot oai^ 
gen  and  ^077  of  water.  .      r    j  vf!  m1* 

.({r^.The  3^.gra^m^s  emplppd  ia  th^  preceding  exp0fimantiw'to&'<» 
disj^j>lvej^  jp/m^riatie .  alici       The  solutio.n  was  eva{|Qiited'toi>i'^ 
dryness,  ana  toe  dry  1^^  iagain  dissalved  in  .water  .acidulated'*  -' 
>vitb  muriatic  acid.    Tnere  remained  undi^olved  silica  and 
earthy  matter,  which,  after  being  washed  and  heated  to  x^aess. 

•   •  •  ■  'j         '  ^ 


|WB^^  the  Oxidu'm  Manganoso-Marigaiiicum.  S73 

Hteghtid  0*442  gramme.     The  filtered  solution  was  digested  with 

f«rf  fTKceBB  of  caustic  potash  ;  the  iirecipitate  formed  was  collected 

llrMi  the  filter  and  washed.   The  alkaline  ley  which  passed  through 

!>iras  examined  by  the  usual  reagents,  but  it  was  not  found  to 

fcontain  any  thing  in  solution.     The  precipitate  by  the  caustic 

K>tash  was  dissolved  from  the  filter  in  muriatic  acid.     The  aolu- 

ion,  after  being  neutralized  by  ammonia,  was  mixed  with  some 

bop*  »t' oxalate  of  ammonia,  but  the  liquid  continued  clear.    It 

■Hs-afterwHi'ds  mixed  with  succinate  of  ammonia  as  long  as  any 

ptieejpitatefcll.     The  succinate  of  iron  thus  obtained  was  scpa- 

NNcd-and  washed.     Being  heated  to  redness  the  residual  oxide 

ifit&n  weighed  0-124  gramme. 

^As  this  0'124  gramme  of  oxide  of  iron,  together  with  the 
k443  gramme  of  silica  and  matrix,  must  be  separated  from  the 
hgmmmts  of  the  minei-al  examined,  the  residual  pure  oxide  of 
■Mganese  amounts  to  2434  grammes  ;  and  consequentty  the 
1^81  grammes  of  the  heated  mineral  in  a  contained  IJ-902 
l^bnDHaeB  of  pure  oxide.  If  to  this  we  add  the  0'22  gramme  of 
tm  and  water  driven  off  in  n,  the  whole  quantity  of  the  mineral 
iMd  from  foreign  matter  was  4' 1 22  grammes,  and  its  cousti- 
tneuts  were,  .  ^,1 

Oxygen,  a 0-143 

6....  0-458 

0-601    14-68 

^-  Water.rt 0-077   1-86  .« 

"  Oxidura  man.-manean.  3-444 ..  83'66      '      •   -(I 

»  ■■   ■  ■  ^      i„.V. 

«•;    *  4-122  100-00        .,,  .,,4 

kI3k:;sb)b11  quantity  of  water  may  he  considered  as  metibaffi-' 
^ttyl  lodged  in  the  mineral.     83-56  parts  of  oxldum  mangah6s6^  ' 
itnganicum  contain  22'7l  parts  of  oxygen.  Thus  the  remaining 
^•85  parts  of  manganese  had  been  united  with  22-71   +  14-5)^ 
(S'^iay  parts  of  oxygen,  which  for  100  parts  amounts  to  6t-46. 
31be  superoxide  of  manganese  is  considered  as  a  compound  of 
tW:ia«tiJ  and  5()-213  oxygen.     The  oxygen  found  in  the  miue- 
kljitltwrefore,  is  too  high  ;  but  this  is  probably  owing  to  some 
aior  ita  the  analysis,  the  principal  object  of  which  was  not  to 
tetemunc  the  constitution  of  the  superoxide,  but  only  to  ascer-  ' 
|lin;if  tliemioeral  was  in  this  higher  state  of  oxidtzement';  and' 
^dlresult' shows  dearfy  that  the  manganese  was  in  the  state  oti''' 
muertixide.  '   '  '' 

Mineral  superoxide  of  manganese  is  easily  distinguished  frdni" 
he  hydrate  by  the  differentcoloursof  their  powders.  The  pbw'-'*''* 
ler  of  the  superoxide  is  3  fitll  black,  while  Hiat  of  the  hydrate  ori  . 
he  other  hand  is  yelk) wish-brown.  ■  We  have  only  to  scrape  (h4*'  < 
RinemU  with  a  knife  ;  the  drtterence  is  immediately  seen.  '''J 
,    Protoxide  of  Mangane/x,  ■:  :-■ 

A  ^obular  cavity  waa  blown  iu  the  mid^%  at  a.V'«o\a&'>.«.'<^ 
Neui  Series,  vol.  vii,  t 


874  ,  (M  ike^  Odium  JdmHuanasO'^Mati^mum.     [AfJI^Uf 

ixibei  irUQh  w»»' filled  With  pur^  carbonate  of  maogane^e^  aoda 
-current  of  muriatic  acid  ga9  was  paBaed  tbrougb  it.  Hie  eztrir 
icatiob  of  gaa  took  place  without  any  evolutioa  of  hett  liK  ihe 
laali;  isppeared  cooipletely  decompoaed*  The,  mlt  iwas,  now 
heBfted  Djfa  t'pint'luop  i^t  first  slowly^'  hut  at  \$f$t  the  greatest 
'p6saible  derree  of  heat  was  gireo.  :The  muriate  thus  formed 
was  rose^ed,  cuad  it  retained  its  colour,  though  the  muriatic  acid 

Sia  driven  over  was  at  last  mixed  with  hydrogen  gas.  The  salt 
us  obtained  weighed  1*52  gramme.  Being  dissolved  in  water 
there  remained  benind  0*012  gramme  of  oxide  of  manganese. 
The  remaihin^  1*508  was  a  neutral  salt.  The.  solution  was  quite 
colourless.  The  muriatic  acid  was  thrown  down  by  nitrate  of 
silvef/  and  gave,  after  the  Usual  treatment,  8'408  grammes  of 
horn  ailver,  which  tontaina  0*650  .gramme  of  muriatic -a^. 
This  acid  was  combined  with  0*858  gramme  of  protoxide  of 
manganese ;  but  0*65  muriatic  acid  saturate  a  quantity  of  base, 
whose  .oxygen  amounts  to  0*191 ;  consequently  the  0*858 
gramme  of  protoxide  aiKi  manganese  ooatain  this  quantity  of 
oxygen.    The  experiment  gives  us  100  parts  coDsposra  of 

Manganese 77*856   100*00 

Oxygen 22*144  ......    28*44 

100*000  128*44" 


•♦•••• 


John,  by  direct  analvsis  of  zieutral  sulphate  of  manganese, 
found  the  protoxide  of  this  metal  to  contain  21*875  per  cent,  of 
oxygen.  The  oxygen,  according  to  my  experiment,  is  a  little 
more;  but  I  have  reason,  to  conclude  that  a  small  quantitv  of 
black  osride  existed  in  the  muriate  of  manganese  >^hicn.  I 
examined.  The  result  of  my  experiment,  therefore,  may,  per- 
hapSj  b^  the  lei^  PX  be  depended  on* 


i 


Appendix. 

That  the  English  jreader  may  fully  i^nderstand  the  preceding 
paper,  a  few  observations  may  be  necessary. 

1 «  The  atomic  weight  of  manganese  is  3*5,  ^d  the  atomic 
weight  and  constituents  of  its  oxides  are  as  follows ;  I 

Compodtkm* 
AtQjplc  weight.        MetaU    Oxygen, 

i.  Suboxide •««•  4*0  ««4i.»  3*6  +  0*;^.       h    .  )> 

2.  Protoxide.  «.«.1«»,  4*5  «••»  3*5  4-  1:0     ,,!•     .  | 

3.  Deutoxid^ 6*0  m..  3*5  -Ir  1*5   ,   ., .   J 

4.  Tritoxide 5*5   ....  3*5  +  2*0 

5.  Manganesous  acid.  .6*6   ;  • .  •  8*5  -f  3*0 

&  JIangaiiesic  atid*  .4  7-6  «««'i  3*5^  4*0  '.  i 


H     *iUAL^^ 


,^--.j  '        Mr.  livy  on  a  neto  Mineral  Suhstmti,  VIS 

U      jg^^Toe  oxxdum  manganoso-manganicum  of  Arfwedsdn  is  a 
j^    CQmpouii4  ^t)-  atom  protoxide  and  2  atoms  deutoxid&« 

w    .V  r   ,..    1  ^(;om^ protoxide ...•j***.    4^6 

«        '      -  2ktbmsdetitoxide ,.^..10?0: 

fl    •>'...■  :  3)14-5     '  . '  *  ^ 


t     •-  .  4-833 

*'-•.■.  .       •-  * 

^  so  that  its  atomic  weight  (reduced  to  the  lowest  terms)  is  4'833« 

5J  3.  According  to  Berzelius  the  atomic  weight  of  manganese  is 
,^  7'il67,  aad  the  names  aad  constituents  of  the  difiel^e^t  oxidfis 
i  ap^  according,  to  him^  ^s  follows  c  ,  .    , 

{    ^'  ...  ...         Compofliijoiu  .. 

S  -^  ^  2.  Oxydple  ....    91157   ;..;  7-1167  +  2 

I  V  '  '       '3.  03tide.. 10-1167  ....  7-1167  +  3 

4.  Superoxide;..  10*1167   ....  7-1167  +  4 

4.  Berzelius  represents  these  three  oxides  by  the  following 
symbols;  >.     . 

l.Pijotoxide  Ma. 

•  ■ 

,  2.  Deutoxide  Mn. 
»'  ^'^   »''^"  * •  3.  TritbkJde   MA.  :   mu- ^ » 

f  4(^bttti^fh&  iitltebet  of  atoms  of  oxygea  by  the  dots  «bo?e  the^ 
h4ttAr«#n.      .      ..    •  .  .:.     . 
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Article  VI. 

:  ^ccqunt  of  a  new   Mineral  Substance.    By  M.   Levy^  MA* 
^■"  in  the  University  of  Paris. 


li 


(To  the  Editor  of  the  Annals  of  Philosophy,) 


BEAR  SIR,  March  12,  1824. 

Upon  a  specimen  from  Arendal,  belonging  to  Mr.  Turner's 
collection,  I  nave  lately  observed  with  deavelandite,*  flesh* 
coloured  felspar,  aiid  green  amphibole,  some  small  brilliant  black' 
crystals,  the  description  of  wnich  I  now  send  you,  because  I 
believe  they  belong  to  a  new  mineral  species.    Their  form  is 

*  The  subsUnoe  |  callilere  deavelMiAlte  form^  the  great«^  part  of  tiiesrpecaneti ;  it* 
has  mtidi  the  toAeaxtmo!  of  deardandite;  bnt  heweTer  J  haye  ttot  bfvn  aUe  under  the' 
mntSk  pait&des  I  nave  <Mac]ieA  V(  ohbdn  deatag^e  svf&idQntlv  briilia&t'tetltepnB^I^ 

t2 


276     .         Mr.  Usvy  on  anew  Mineral  Suistofice^   '    [^r^m^ 

Fig,  I.  Ttf;.%   > 


r«pre$eixted  by  fig.  2 ;  in  some  of  them,  however,  the  plane  in 
and  its  opposite  are  wanting,  so  that  the  prism  is  then  sucHsideS 
instead  of  being  eight-sided.    These  crystals  cleave  easily  with 
4)rilliant  snifaces  parallel  to  the  planes  p  and  t,  fig.  2.    There  is 
also  an  ii^icatioi^  of  cleavage  parallel  to  the  plane  m.    All' the 
iiatural  planes>  as  well  as  those  obtained  by  cleavage/  are  iscrffi- 
ciently  briUiant  tp  j^Iow  the  use  of  the  reflective  goniometer  fiir 
the  measurement  of  their  incidences.    From  the  meai^retiieiifs 
I  have'  taken,  and  the  cleavages  already  mentioned,  I  am  infla<3ed 
to  take  for  the  primitive  form  of  this  substance  a  doubly  6miqi|e  ' 
prism,  fig.  1,  in  which  the  incidences  ofp  on  m  and  ^  are  respect- 
ively 9»>  34'  and  88^  that  of  m  on  r  112^  3(K,  and  in  which  the 
three  edges  d,J*f  %,  which  meet  at  the  soHd  migle  o,  are  to  each 
other  nearly  as  the  numbers  13,  20,  II.    The  incidences  ofp  on 
m  and  t  are  nearly  suppjepent  of  eapji  other,  the  only  diflference 
being  34',  hence  the  pnmitive  form  differs  but  little  from  an  obUqoe 
rhombic  prism ;  for  if  these  two  a^igles  were  exactlv  supplement 
of  each  other,  then  the  incidences  ofp  on  m,  ana  on  the  face 
behind  parallel  to  t,  would  be  equal,  and  consequently  the  pri- 
mitive would,  at  least  so  far^*  have  the.  ^arac/ber  of  an  oblique 
rhombic  prism.    There    is  another    incidence  which  might, 
without  a  proper  attention,  lead  to  the  same  cooeluaioa respect- 
ing the  nature  of  the  primitive.    It  is  tlie  incidence  of  the  pfines 
h^  and  gSfie.2,  which  is  equal  to  89^  20^ ;  that  is  to  say,  i^vytf^ 
ft  right  angle.    Now  if  the  planes  g^  and  h^  were  con^^c&n^ffus 
the  diagonal  planes  of  a  rhombic  prism^  they  should  be  perpen- 
dicular to  eacn  other.    These  indications  of  an  ot^lique.xA^mbic 
prism,  as  the  primitive  form  of  this  substance,  are,  howev9r,.c^r- 
ried  no  further,  and  are  entirely  destroyed  by  thevWaxM^  jqfthe  i 
symmetry  which  should  accompany  them,    Tne  fape^  h\  g%u  ^ 
tne  diagonal  planes  of  a  rhombic  prism,  should  be  equ^y.indiQl^cl 
upon  the  two  lateral  planes  which  they  meet^  and  here, WA  find 
that  the  incidences  of  A^  with  the  planes  m  and.^^iSls.weU^.AS 
thoise  of  g*  with'  m,  and  the  plane  parallel  to  %  di^er>  widelyyiArom' 
each  other.    The   occurrence  of  the  plane  ^^jwHIiput  j^eing 
accompanied  by  a  plane  replacing  the  ed^e  of  ,in|i;fj^§6l4(^;of 
pb&e  p  with  the  plane  parallel  to^,  is,alao,inc^iWf^ii$l^]nnui  ^ 
oblique  rhombic  prism.    No  doubt  can  remain,  tnerefore,  as  to 
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the  pritnitiye  form  being  a  doubly  oblique  prism.  I  have 
thought'  ij^  would  not  be  useless  to  place  licre  tne  discussion  of 
^be  observations  whicb  might  lead  to  asstime  anodier  form  as; 
tSe  primitureV  on  account  of  the  ambiguo^  characters  of  this 
r^markiible  fona.  The  incidences  of  the  plains  of  fig*  .2  are  as 
follow:       .  .      ,    V 


y\ 


(»;  !»>*=  92*^.34'  (p,  0  =  88^(m,0  =  112°30'(»i;  h')  =  1,37«5' 
{t,  AO  =  165^  25'  (p,  d')  =  150°  25'  (g«,  m)  =  132°  15'. 

4 

T^ese  crj^stals  scratch  glass  easily.  This  substance  I  propose 
to  call  Babingtonite,  in  honour  of  the  late  President,  ana  one  of 
the  founders  of  the  Geological  Society  of  London.  His  claims 
to  have  his  name  thus  recorded  in  mineralogy,  are  too  many,  thd 
too  well  knoy/n  to  every  well-wisher  of  this  science,  to  require 
jany  comment  by  me. 

Jn.Mr.  Turner's  catalogue,  I  had  given  the  same  name  to  a 
Pfubstance  from  Freyberg  ;  but  I  find  that  Mr.  W;  Phillips;  In 
his  last  work  on  Mmeralogy,  has  noticed  the  same  snbstatice, 
and.  designated  it  under  the  name  of  sulphuret  of  silver  and  atiti- 
tjpoiiy,  which  name  there  is  not  the  least  ground  to  change; 
,,  Mr*  Children  has  kindly  undertaken  to  examine  with  the 
..Mowpipea  small  quantity  of  babingtonite. 


'  '.  •/ 
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Article  VII; 


Examination  of  Babingtomfe  by  the  Blowpipe, 
By  J.  G.  Children,  Esq.  FRS.  &o. 


,^  .        ,    (To  the  Editor  of  the  Annah  of  Philosophy.) 

''         DEAR  SIR,  AfiircA  14,  1824. 

"  In  ^lass  matrass,  the  Babingtonite  decrepitates  iiery  ^liehtly, 
aVktl  gives  oif  a  dense  vapour,  which  soon  disappears.  ;  A.  thui 
'  fiimGHrpufe  water  condensed  on  il^e  sides  of  the  tube.    Appear 

■  artce  or  the  assay  not  altered. 

'  At&fie,  in  forceps,  fuses  on  the  &ur&ce,  pretty  readily^  into  a 
'Mack  enamel. 

■  Wiik  !foda,  on  platina  wire,-  in  the  owidatijigjtame,  the  assay 
J  gives  a  dark-green  opaque  globule  ;» the  addition  of  nitre  height- 
1  ens  the  colour.  .     . 

["  Iti^thb' reducing  ^ame,  tiie  colour  ohat^gies  to*  dark*rbro«n,  .of 
'tiilEM^'black;  globule  opaque.  . 

.  Ytiik'bbfetx.    P*  W.    In  O.  F.  deep  amethyst^coloured  glo- 
j^  btde  i  in  R.  F.  cokmr  changes  to  bluish'-greea;  globiite  perfectly 

t^Mtmf^^ln^boA'flaiues.        • 

ti  i^tftf  pk6spftoru$^    P.  W.    In  0.  F.  soareely  any  action 


'  it    . 


m%         Col.  Bmjb^i  A$trMmkaim$emU^.      [AHVI/ 

on  a  minute  ^gment  of  the  assay ;  glgbule  tvimspaiMLty  orange- 
yellow,  ^hile  iK>t  $  wben  edld,*  cctoarless.  In  S.  f  •  ^e  same, 
but  cidour  giieenish  while  hot.  o 

WHh'the  mmejluxj  and  the  assay  in  fine  pooirdier;  in  O.  F. 
solntioa  more  easy  ;r  but  B  :cDasid#rabla  ttlica  sli^l^n  lemaina 
undissolved:  colour  as  before,  but  deeper.-  Ih  R.  F.  .nearly 
colourless,  hot;  when  col^,  slightly  inclining;  to  an  amethystine 
colour.  .  By  the  addition  of  a  n^orsel  oT  /tin  foiP,  tiie  amethyst 
colour  a  very  little  deeper. 

With  mtr^e  of  colmlt,  black  mass,  wilhout  any  mdicatksi  of 
alumi^at       ! 

)k  In  addition  to  the  silioa^  iron,  and  manganese,  clearly  indicated 
by  the  preceding  espefiments,  I  obtained,  via  humida,  a  consi* 
derabfo  }>ropprUon  of  Um^  By  the  action  of  the  salt  of  ^ho^ 
pjhorus,  in  the  reducing  flame,  there  appe9ii)s(  to  be  ar,nuaute 
]K>rtion  ^f  titanium  preseilt,but  want  of  tmiie,  a^d  a  larger  quan- 
tity «f  the.  %asay,  prevented  my  obtaining  i  ahy  very,  d^msive 
risultp  in  th|it  respect  by  oparatii^  in  the  moBt  way.:  thpugh 
ikew  tended  to  strengthen  the  probability  of  its.bein^  ebnti^ined 
in  the  mineral :  its  quantity  however  must  be  y6ry  minute.  > 


■«*«**MM*4a 


Akticlb  VIJI.  .     ": 

4 

A8trouomic€U  ObservationSf  1824. 

By  Col.  Beaufoy,  FRS.  ;:    - 

(To  the  Editor  of  the  Annah  of  Philosophy.) ' 
DBAR  SIR,  '      ;  ^ 

I  SHALL  be  much  obliged  to  any  of  your  astronomical  corre- 
spondents, if  (hey  win  favour  me  with  their  bbsepvatip^s  qti  the 
eclipjie  of  Jupiter^s  third  satellite,  which  occurred  on  ti^20^h  of 
last  January,  as  I  think  it  is  probable  I  committed  an  ^rror  by 
ifiistaking  one  satellite  foir  another,  in  the  observations  pub^hed 
Jnthcf -4wwfl&for  March.^  \^ 

I  remain,  dear  Sir,,  yours  very" truly,         ^' 

MarkBeaufoy. 


Btishey  Heath,  neat  Stanmore.    '  . 

Latitade 5|0' ST'  44*S»  JShiHn    XjOngiiude  Wtatm  time  1'  SO'SS''. 


^m 


r«b.    %U.  Emaiaa  6f  JupteHi    tet:5  0»  S0'  08^.  Meaa Tvne at Budwir. 

satellite }  9    40    23    Jliean  Time  at  Orccbwicb. 

March    3.     Zknersion  of  Jupiter's  second  (  1 1     08    36  ^  Hean'Ume  at  Bushey. 

satellite ^U     09    57    Mean  Time  at  Qteenwich. 

March    8.     Jkqtitio^  ^of  Jiipiter'a  finst  J  T-  AS    S8  i  Mean  Time  at  Bushex. 

satellite i  1      9    49    M^ao  Tiipe  at  Gifeowkb* 
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i»M?or(yI^^  [AM», 


J'an.-'^The'Bnow  contmued  12  daypu  ii^tucb.is  o^acL  longer 
thaa usual.    ^-"^^  '  vV'- ^--  ^  "    '  f ^    ^ 

JFiA*— A  v^ry  wet  month. 

JifiircA  4  and  5^  very  stormy.  The  gusts  of  wind*wete  extremely 
sudden,  with  wind  t&  the  VW.. 

ApHlf-^Vi  the  morning  ^f  the  Sth,  thfe  wind  changed  8ud«- 
deniyfrOm  the  SW  to  NE,  and  continued  very  boisterous  till 
noon :  26.  Heavy  hatt  shower^  with  distant  thunder. 

Mm. — ^A  cola  month,  except  the  few  last  days,  which  were 
remarkably  fine. 

June,^-^erf  cold«  ^  Fines  vequired  by  many  in  the  evenings  : 
some  th^mder. . 

Jt<^.<i-^RemarkabIy  cold,  wet,  and  boisterous ;  scarcely  two 
days  mie  successively*  .    ,  ,  ,« 

At$gu$t. — A  wet  month;  much  thunder  and  liehtnidg  on  the 
22id  and  24th  ;  about  two  inches  of  rain  fell  in  tne  morning  of 
the  24th  in  the  course  of  six  hours. 

Ocf.— -The' wind  rose  suddenly  in  the  evening  of  the  30th  to  a 

Erfect  hurricane,  which  continued  throughout  the  night.    The 
roift^ii^i'  %d  about  ■  1 .  inch  in  about  24  hours^i 
Dec.  29. — |l!^uch  lightning. 
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2.  By  Mr.  Edward  Collii^s  Giddy,  at  Penr^ance,  CornwaQ. 


188S. 


Jaauaij ... 

V^BllIllfltT.. 

Mndi.... 


Mav  . 


Buometor.snd  AttMiifld  Thena^mtH/fti^ 


month,     ofthemouth. 


June ••••.. 

July 

Av^^nst .... 
Seplein1>er. . 
OctobcK. . .  • 
NoreiBber. , 
4NMikber.. 


}    .1^  <i00m 


4i>Dual 


29*435 
S0*355 
89*715 
89-700 
89*740 
89-785 
89*710 
89-745 
89-840 
89-540 
89-900 
89*645 
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29-088 
89-681 
89*658 

mso 

89-468 
89-841 
89-589 


89^606 


89*604 


Atteehed 
thenn.  max. 
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58 
58 
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64 
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68 
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58 
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48 
45 
48 
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56 
48 
48 
48 
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39 
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Mean  of  the  Men    of 


moiith. 


39-0 
430 
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47-0 
55-0 
55>5 
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67*5 
51-5 
48-5 
46-5 
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Mill 


Ih. 


Commoti  - 
Tlienn. 


mondi. 


40-0 
43*8 
45*1 
47-8 
56*8 
M-1 
50*1 
60-8 
58-0 
53-0 
490 
47-0 
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Bi^romelier,  1893.  Hl^esC,  l>ee.  7,  Widd,  NW.  SO^SS;' Loir^ l^fc.^,  iV^iAd, 
^JS:  88*45.^D»7  and  Night  Tbenndm^tef.  fTi^shMt^  May  89  Imd^^Nlp  80rMj&d, 
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3.  By  CoLBieaufoy,  at  Bbsliey  Heath. 
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I'M©' 


1   .,  .  .   ■ 


•    p  •     .    » 


Total 


S-095 

S-4S9 
t-450 

3*076 
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4.  By  Mr.  James  Stockton,  a,^  New  Maltooi  Yorkshii^* 
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Bamm. 

Thcr. 

.  .   1888.   . 

'M^an. 

Mea&. 

January . . . 
Fwruary... 

99*574 

318870 

90-}g4 

'35*785 

Mardi 

29*706 

40*909 

April 

May. 

99*856 

44*033 

29*895 

54*419 

Jvmt 

20<0«0 

54*916 

J]ll]^ ...... 

.29*711 

58*774 
57*645 

Auguat .... 

29*780 

September.  • 

29S68 

59*516 

October 

29-680 

45'741 

November.. 
December*. 

80*068 

42*750 

29*514 

36*710 

.    Annual 

1 
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iDettis,   &€. 

99*738 

46*982 
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ANNUAL  RESULTS. 
Barometer, 


,it  , «   jr    » 


Highest  ofaseiration,  Nov.  J  0.    Wind  NE 3O880, 

Lowest  observation,  Oct.  1 1 .    Wind  SE , 2*350 

Range  of  the  mercury •*•« 2*530 

M^an  annual  barometrical  pressure  . .  • ••••...  29*782 

,|Qriiyeatei|t  range  of  the  mercury  in  October.  •«••««••.•  2*  1 80 

Least  range.of  the  taeroury  in  July ••..•,«••.••  0*960 

Mean  annual  range  of  the  mercury « *  •  • » •     1*597 

Spaces  described  by  the  mercury 93*180 

Tbtal  number  of  changes  in  the  year • .  •  •  •  154-000 


Greatest  obsenratton,  Mi^  7.    Wiiid,  Vai&able 77-000^ 

Leaifipbsenration,  Jan.  ll    Wind^NW «....,    9*000 

Range  of  the  mercury  in  tbc|  tbwuom^^fr  ,^4 • «  68*000 

Mean  annual  temperatore. « •  •  •  • *«•»«.. 46-282 

Greatest  ran^e  in  May:.  ,.^..f9**f  •••-.*  •••»*f  ••••  38-000 

Least  range  m  February  •  «•••••<. t«« 22*000 

Ml«o  annual  range <• ••.•.«•» 29*918 

•  '  >      t  .      .       ,       , 

'••  •   I  ••  .      *   •                 ,  J>"»|it- 

North  and  East «.<•«•••••.' • 51*009^ 

MorllMast  a»d  Soalk-«ast  w 79O00 

South  and  West  ..^1....;.;^ 9»000 

Sdiiilh-w«9l  and  North*west 113O00 

2fr00© 


JtCatn. 


_•        I   •  *   « 


.  ( 


Greatest  quantity^  in  Fpbcuary  .,••«••*• ••••••..      7*040 

least  quantity,  in  April  Vr ••  •  •  ««^«^«-« « • « • •  •  •      0*940 

Total  amount  foe  the  year., ,•«;»,««•«.••,«. ........    42*4pO. 

Obsi^rvaiidns.  ' 

Pressure.-^Tlie  mein  atiniml  btoometritbal  pressure  (nottf ifh- 
standingthe  extraordinary  wetness  f>f  the  period,  is  greaterthan 
Aat  for  many  years  past. 

'Temperature. — The  mean  tonnal  temperature  fully  confirms 
what  has  been  before  advanced,  that  ^^t  summers  are  generdBy 
cold;  the  whole  of  the  monthly  means,  with  the  exception  of 
May  and  December,  are  afausttaliy  low,  ;  Indeed  the  actual  d^fi- 
cieu<^  as  to  the  annual  amount  exceeds  2-^  degrees, 

'  IVmds. — These  nearly  *a^e  with  tbdt  respective  numbers  in 
182^,  ieind  what  is  more  strikingly  remarkable,  those  of  the  SW 
exacd^  correspond.  •  '     "  '  ' 

'*^ttt.-^As  to  rain  and  snow^  the  amount  is  nearly  unprece- 
dented, and  Ibt  *thfe1ast  three'years  it  ha6  been  rapid!jr  mcr^dsing, 

I  ♦%«.',  ,        •  I  •        .  ►  •        .  •  *  ♦  .    .  .  ■  -I      r     •  ■ .  •    • 

*  </  •  <  .  , »  » *      .   '   •     ••  It.  '*US     .,      tlf 

V/'i  '• , ,,...,.     '  ,«j  •       I    '      J  ,*  i»i'«.*i.'  .{     '/•.')*•* 


tfM.f^^lO»  tiefiiimmMm^f^tiimkii^miiisk  JShitk  Ml 


Off  /Ae  il^itfs  (ftrtntmlttng  tht  TE^tricia'iki^lMHtl'f^ll^t 

<TatheEditorofthe'AnMli<f  PAJfoi0^.y'^  ^'•»*''!^ 

■  .  SXft, >.«'■<'.-  Jl^cfttUM  lIMifC 

As  every  subject  connected  with  electricsl  soieiice  is  6Mikf 
aasuming  a  more  iniportant  £Mitttfffc>  tbe  following  ezperimcpils 
and  •  obsenatipna  may  not  be  uninterdstingf  to  some  of  jonr 
unikisB.  ...  . .      »    "  -.li.  ^;.'«%T 

Place  a  piece  of  glass  on  the  table  QUkftimm^ri^dm!^^ 
iindlmng.  the  poi|ited  wires  nearly  in  contact^  qp^iMthA  •ntlM^: 
tfClb^^a^s;  over  the  interseetioA  fenii6d<'br4lWr.wM%  MmPf 
s^(liia']oose  gupppwderi  and  pass  throush  it  the  ofapirge  i^mfM 
containing  about  a  square  foot  of  coated  surface,  when  it  will  be 
found  that  the  powder  will  be  invariably  dispersed  witlKnit 
inflammation. 

'  Take  a  glass  tube  six  or  eight  inches  bv^,  and  abont  a  trasftft 
of  an  inch  in  diameter,  fill  it  with  water,  and  2nscirtitt'ebfk!t( 
iith,  end ;  through  the  *corl»  pass  pieces  of  Pnre  so  ik'to^i'eMi  d. 
cbddneting  ^communication*  with  the  water  \'  plaice  '^oU^  hrtm 
ennpowder  on  the  glass  of  the  universal  discnarger.  as  befof e, 
insulate  the  tube,  and  let  it  forn^  pait  of  the  circcut ;  pass  tlie 
charge  through  the  water,  and  the  gunpowder  will  be  inflnMd* 

.T^  smaU  ^egvee,  of  intensify  of  charge  re^oifed  to  pcqdtce 
the  iiqflampiation  of  gunpgwder,  whep  tyansipitted .  Aroujih,  .f^ 
tutie  of  water,  is  surprising;  as  the  discbarge  of  a  quaj(t;j|9^, 
ii;)d^gting.pf^^  an  intensity  of  firoqi  10  to  lA^egvfeesisgimMwiy 
sdpi9iej^^  ai^d  there  appears  to  be  little  or  no  differ^iice  ia,^^ 
leqta  of  tubes  varying  from  3  to  18  inches  in  l^gth*  \^-       ^  -v 

vUl  jprosectttiag  my  inquiries  to  ascertain  the  cause  irft^HS  wfef 
gular  effect,  I  louud  that  the  charge  of  ,a  jar^  rwbiciiy  iifWu. 
trani^mitted  by^&:ood  couductors,  was  sufficient  to  produce  ^^ke 
fu^iorx  ,€^  1 2  jijicnes  of  iron  wire^  did  not  affect  a  single  imm  of 
the  same  wire,  when  passed  through  Uie  tube  bf  water  }'friQi|flL 
wlii(^  I.  conclude^,  that  the  ipterveption  of  the  water* tuji^e,.  must 
have  produced  or  prevented  some  mecbwical  effecli    -  /, 

I  then  pasted  on  a  board,  about  three  feet  long/ a  narrow  slijp 
of  tin  foil,  in  which,  at  equal  distances,  four  intersections,  about 
one-eighth  of  an  inch  each,  were  made.  I  insulated  the  boaid, 
and  placed  over  one  of  the  intersections  some  loose  gunpowder, 
and  over  each  of  the  others  six  or  eight  wafers.  On  transtnit^ 
ting  in  the  common  way  a  charge  through  tbe  tin  foil,  the  pow^- 
der  was  scattered,  and  the  wafers  blown  thvee  or  Ibnr  feet  firom 


file  liaffa0#«f  the  koard^  bat  oa  f epeadi^g  the  ^xgerupfsf^t^mt^ 
a  tube'  of  water^ihe  powder  was  iafiamed^,  apd  the  waiefs 
remained  without  any  pemej^liWe  mf^jtion.  Thii»  ^xp^rim^oi^^p 
aM4vfiiippo6e^  tiiii  a  iufficient  degree  of  heat  under  eac&pir- 
WMrtaiiM  tiBS- prodiite^  by  the  .elec^p^l  fluid  M^  ji^fi^nif  j^h^ 
{^ovrdqr ;  bat  when  it  paaBes  thfoiiigh  good  conductors^,  the  air  js 
flo'aucktenly  and  viok»itIy  expandedi  thai  the  powdec  is  scat- 
tartsd  befedmiteanbe  inflatowy  a^  is  :tbe  c^sq  with.^ome  of  ,t,]^e 
mhl&whea  a  nmsket  is  let  off  (for  if  it  be  fired  over  snoW|  ft 
&Mkk9raMe  portion  of  ua^oaaumed  jpowder  will  be  perceived), 
^ht>Witep:bemg  iactess  perfect  eooductor  thjaii  the ' metal3y^  by 
japfKMntr  m  retistande  to  jkbsi  passage  o^,;the  elecixi,cfitl^B(w4^ 
Y«liorlb»»'i?fffecify,'aad  thm  prevents  the  sodden  expansion  pf 
4lie(iair;  wihich  wimld  have  scattered  the  powder  before,  ijaffao}.- 
taHKtion  o6tiiId)hamiaJuJn  :pte 

i"  'Hiis idicmy:fizplaiii8>tbe  circumststnoe  oS  the xbai^e.hfivipg 
iM^€ffeat  aifani  tiipdwres .  wibexi  transmitted,  .throagfa '  ^  .tube  of 
ivater.  It  is  well  known  that  intensity  of  charge  i^  of  the  ^e^tf- 
est  importance. !in  the.futioa  of  wires.  Now  as  intensity  is 
.vehMilfi  itmastfoUoivry  ii£  the  velocity  of  a  charge  be  retarded, 
the  intensity  must  be  diminished ;  and  hence  no  experiment 
Tejtjairing  intensi^  je£iohifctge*«a»be> performed  when  the  water 
tnoe  forms  part  of  the  circuit. 

'.  If  the  tube  be  filled  W4d»^  other  fluids,  it  will  be  found  that  the 

nearer  the  transmitting  medium  approaches  to  a  good  conductor, 

tSm^jgjMti^r  witt  bq  the  oaqpansive.  effects ;  ai^d  as  the  espai^ve 

effects  increase,  the  difficulty  of  inflaming  the  powder' will 

jnriniiiMi;abo^ .  ...  .    ^, 

^i!jl£tbe  triie  be  filled  with  ether  , or  alcohol,  ax^d  placed  in  .the 

MUi/mlb,  -the  |K)wder  will  he  infl^mecU  If  it  be  filled  with  ^ulplii)i|c 

rteid,.vliichb  a, better  conductor,  the  powder  will  be  scattered 

.^MsAnet  iaflaised,  but  th^e  dispersion  will  not.beso  gre^t  as  when 

meteb'Onljr  form ; the  circuit.    The  same  effect  will  ue  .produced 

•by  transmitloag  the.  charge  .through  the  anijnal  economy,' ')or 

through  water  nc4  inclpsed  in  tubes,,  in  which  cas^  :(he  , water 

doiss  not:  appear  to  oppose  a.  sufficient  resistance  to  the  passage 

«f4he  fluids  V     . 

:>' But) Uie*  most  remarlublecirownstancfi  attending  the^e  phae- 

iMomenais^  that  itis  immaterial  whether  the  tube  form  part  of  the 

'■  jcitst^k^J^in^  the  electrical  fluid  passes,  the  gui^owder,  o^  ^*^^r* 

woftkk    if  Um  tube  be  fdaced  Wk  what  I  wiU  call,  for.  die  saKe  of 

diatinotion,.  the  negative  side  of  the  powder^  either  in  i^mmediate 

contact  with  the  powder,  the  coatine  of  the  jar,  or  in  any  part 

<  jo£  WBk  mb^r»km  SOtyardA  of  chaini  the, powder  will  be  invariably 

•iirfba»e4wbAa^be  diargeis  p9;9S€^* 

>  Jitslhii  fixpeiisiMeiiit /the  effect  appeajrs  to  .precede .  th<i  cause  ; 
iaiMl;iljimiq^bft:a^ke<d>.doe«  itnot  prove  .the  existence  of  two 
(ftaisda-}  &(wi|»y9QiiH4U)  dQabt  ansirer,in.the  affirmativi^, ,Mt  so 


>.j»"> 


ik%^a9!fbi6^(feM  4tteddt^e  iiltioddetiopr  of  Iwoiffloiik^Wd  jift 
^ttV'ex^rhhtot^  militafse  agiednti^  k;  ti^at  I  would  <Qefti  torfaome 

*  Every  substance' Wnich  may  be  vised  as  abonductovposiesMi 
a  (iertani  quantrty  of  electricity,  whicii/ualeki  dislnri>e^'i«fBMiMi 
In'a  dbrmant  or  a  latent  state.  When  a  cbv^  is  bImm4 
through  con4;uctdr»y  I  coneeive  their  aaltural  qunmtity  of  eieoUit 
city^^  driven  off  in  the  same  way  as  water  forced  thfon^li  tubea 
B)l^d  With  the  same  fiaid  expels  the  water,  cantainfidi  m  itibeitf 
b^lfore  any  tnore  can  enter ;  and  if  an  iinpediment  wore  folttcea 
id  any  part  of  such  tubes,  the  ob^trnctioa  would  be  iinmMialriy 
felt  throughout.  So  with  the  electrical  fluid;  the  obstnaotii^ 
made  by  tne ,  Introduction  of  water/  which  is  a « less  perfect  ooii^ 
diictor  than  the  metals/ instantaneously  afiecta  thewbole  line  tf 
the  circuit  ii^  whatever  situation  the  tube  may  UerfiIaoed;t  vmI 
by  reitardibg  the  velocity  with  Which  die  decj(xic9l  fluid  m6l^es^ 
preven'tsi  tb&  ebrpansive  effects  whidhthe  charge  wiii4d  otb^itrwise 
have prddiiced.         ,  -      *  I     .. 

I  am.  Sir,  your  obedient  servant;         ^  «  . 
*'  '  Charles  Wood wIiiBDw 


t^tmtmmmfmmmfmitai^mimtmmmmmitmfmm 


"■:'^-  •      Article:XI;'  '•  *•■')• 

Hints  to  an  Edinburgh: Eevievoer,    By  W.  Phillips/  PL&;  &el' 

In  die  Eldinbur^b  Review  for  January  last,,  the  eonoliodiiig 

article  is  headed  by  the  title  page  oiF  the  third  editioa  of  my 

Slei^entaiy  Introduction  to 'Mineralogy ;  »but  the  ^^'Jttaiuiig 

/itle"*  is,  AvitH  more  propriety,  ^*  Minendbgical 'Systems.''^  Jkt 

'  the  cbnclusiqn  of  the  article,' ho  weyer,  the  Reviewer  has  bestdwed 

^oii  my  little  book  half  a  page  ;  and  though  not* ac(yiiesciii|g' lu 

.  tbe  correctness  of  dl  his  obi^ervations,  I  have  lathing  to  dbjie^t 

'  against  the  tone  and  manner  of  the  criticism.  -     ',        ^' 

'"  But  '^  there  is  a  circumstance  which  merits  attention,- a^' it 

a^ects  tl^e  degree  of  confidence  which  we  can  place*  ill- (^rtel^* 

lographical  indicjitions"  (p.  496),  as  reported  by ^e  Reviewer, 

^who  proceeds  thus:  ^*  Similar  cleccoage planes  itk  different indi* 

viduais  of  die  same  species,  meet  in  some  eases  Under  angles  of 

different  Values.    These  difft^r^nces  are  stated  by  the  autkar  of 

ike  work  before'  us,  as  amounting  even  to  forty 'minutes*  of  a 

4effree/'  '  '     •  ^        \     '    '  »* 

jNow  we  might  expect  that  a  Reviewer  should  pOMOM  the 
several  .  qualifications  essential  to  the  elevated  pogitioii 
^p  .  voluntarily  occupies,  when  he  undertakes  i  the  task  of 
criticising  the  works  of.  others.  First,  that  he  should  uhder- 
stahd  the  subject ;  secondly,  that  he  should  read  tb^.  work'  he 
criticiaeB ;  tod  thirdly;  that  he.  should  quote  faithfully  and, accu^ 


jately  ;\j>ut  te'i|lv  t  ata' compelled,  though  wittf 't^elVj»  ^^^ 
elude,.,  that  the  Kevi'ewcr,^  in,  question  must  be  d^de;it  iii '^ 
i^ie^ep^uis^teBy  and  lie  must  excuse  me  if  I  pfoceed  to  the 

'Supposing  that  the  /*  author  of  the  work  befoi'e  tii,**'  cd'plyi 
ft e viewer  has  it,  had  hbt  knoWh  better  than  to*  assert  thatWp 
{\  cl^page  planes  of  different  indiyiduals  of  the  same  t^ecies 

g^^t  in  some  cases  under  angles  of  different  values  p  ^^e 
eviewer  p^leht  himself  to  have  Known  enough  of  the  subjett'tp 
^av^  enabled  him  to  contradict  the  assertion^  and  to  setthe 
|i^uthor  and  his  own  readers  right,  instead  of  building  upon  -so' 
unfounded  a  position,  as  the  Reviewer  has  done,  a  sort  of  batten^ 
against  "  cry stallographical  indications  ;**  which,  indeed,  as  tli0 
ga^e  stands,  is  a  very  harmless  one.    But  the  'Reviewer  could 

?bt  have  been  aware  of  the  fact,  that  the  planes  ofdeamge  of 
ifferent  individuals  of  the  same  species  do  always  meet  at  the 
same  angles,  if  the  cleavages  and  the  selection  of  the  minerals 
be  made  with  proper  care ;  and  I  cannpt  refrain  from  advising! 
hio^jto  Qonvince  himself  of  this  fact,  by  beginning  with  calca* 
seous  spar,  sulphate  of  barytes,  or  any  other  of  the  several  mine- 
lals  which  are  commonly  chosen  for  the  first  attempts  of  the  tyro 
iu  thi^  important  and  mteresting  department  of  the  science*' 
t^t  him  give  only  an  hour  or  two  to  cleavage  and  the  reflec^ve 

goniometer,  and  he  will  not.  fail,  ta  Convince  himself  that  if  I 
ad  .sai4  \^hat  he  att];ibutes  to  me,  I  should  have  mis-statecl'k 
fact;  but  as  he  must  b^  unacquainted'  with  that  yfe^TLnovfii' 
faf^L  I  think  it  is  sufficiently  apparent  that  he  must  be  defici^i 
ii^  Ihe  first, requisite— ra  knowledge  of  the  subject';  that  is,  of 
mineralogy.    .^  1  .-.  •         ^    '^.: 

•  Tna4^stmceX)f  the.  second  and  third  requisites  mjsiybediscusst' 
efl  together.  .The  place  in  whicli  I  have  mentioned  ah  occaS^dhal ' 
Tj^natiph  of  40 minutes  in  angles  obtained  by  the  reflective  ^onioM^ 
nieteri  ^^\  believe  the  only  place,  is  in  the  second  page  of  me^' 
advertisement  to  the  third  edition.    Now  if  ihe  Reviewer  iad;[ 
ffiven  a  reasonable  attention  to  the  former  part  of  the  paragraph 
m  which  that  observation  occurs,  he  would  have  found  out  that 
I  was  sneaking  of^endiurarpldiies,  hot  ^S^' cleavage  planes  o£ 
Crystals.    My  words  are,  **  the  measurements  of  the  crystalline 
» forms,  and  especially  of  th^  secendarf  planes,  are  not  precisely 
exact,  do  not  oh  all  occasions  relatively  agree.«— It  has  been 
ascertained  b^  a  compari&on  of  the  measmemenls  taken  from 
similar  and  brilliant  jmzheirfl/  different  dryHc^f  [llie  planes  of 
crystals  can  be  no  other  than  their  natural  planes]  ''  that,  owing 
to  some  natural  inequality  oNurfacis,  the  same  precise  an^le  is 
rarely  obtained— ^at  the  Kmi^  6f  elmr  i»  considerably  withift 
OM 'aegr0^-^tbat  it  rarely  e;(ceeds  40  miputes,.  ^nd  th<^tit4* 
friiqae^y  ^coj^fined  to  ^minute  or  two."    And  if  tl^e  tlei^iew^:,. 
hfi^'tN^  A  ^ff  mQre  lines  of  thp  sao^e  para^rapbY^<^f>ui(4.  Wf  j 
be^h  conyinced,  even  if  the  abotd  quoted  wora«  had  wk  wmta, 


to  conyiqce  him,  thai;  the  exiefftions  rebifced  «aiel^  to  Mbnrarf 
placed;  tor  he  would  bave  p€Ti»iweA'  ih^t  t  kave  Jttfdyr^^.lM 
n^asur^ments  obtaiaed  itom  pkmtM.pfioduced  by^tlahmge^tiB^ 
be.  considered  aft  appro.:i^imatins  the  truth  much  more  oearfy^ 
than  those  taken  bv  means  of  &e  jwtural  pkuiei^/^  And  if  tiie 
Reviewer  had  condescended  to  jperuse  pag^xxt^  oTthe^tti&Qr 
duction,  he  would  have  found  this  remark ; '  ^^^Bnt  'it yft  cleave  a 
crystal,  carbonate  of  lime  fbr  mstance,  if  it  be  ptzre  and  ti^spa* 
rent,  we  shall  find,  by  the  help  of  the  reflective  goniometer,  tW 
the  planes  of  the  primary  nucleus  which  will  bo  extracted^  nteit 
invariably  under  angles  of  105^  5'  and  74^  65'.*''  Th^  c^bonate 
of  lime  is  here  quoted  as  an  instance/  that  if  w^  thav(  Sci^Si^ 
[of  any  substance  which  1*  pure]  the  planes 'of  bieava]^ewffl 
meet  under  constant  audes. '        ...»      .      "'   \ 

I  am  now  content  to  leave  the  redder  ana  the  RevleWef^  Binit 
self  to  judge  whether  he  possesses  6r  not  the  '^ec6iid  ahd't^d 
requisites  wr  his  office.  I  wish,  howeter,  that  He  may  be  mi- 
posed  to  take  these  hints  for  his  future  government,  and  beGIVe 
the  fact,  that  personal  feeling  is  concerned  iii  iftem'  onTy  Iti  s6 
fk)r  as  belongs  to  the  regret  necessarily  ^ccompanymg  a  'mis- 
statement of  one's  own  wbrds.  It  is  /or  the  credit  sttidaiOity  of 
cleavage  and  the  goniom^eter  prlnQipally, .  that  Jl  ."am  iMuced 
thii«  pi^bliely  to  expose  the  maci'es  of.  ^  .Ilevid;«eef  fwhose 
dicta  on  mmeralogical  i^stemA  ought,  .tp.  Jbi^.  .reo^Ar^witli 
caution,  since  he  has  attributed 'to.  an  author  .W.ernMf  Wf  his 
own,  and,which  if  he  had  uoderstood  the  ^giepce.Che  itiustexcase 
me)  could  not  have  been  written.  .  , 

It  might  not>  jperhaps,  be  very  difficult  id'  point  out  some 
inaccuriMaet  (to  speak  gently)  in  the  Reviewti^'  revMtr  op  {he 
%8tetnft ;  but  with  these  I  dd  not  meddle*  Iti  linii  31y  p.  40|j 
there  is,  however,  one  error  that  noiustbe  nroted  fbnthetMiMlBt^Of 
the  Reviewer's  reader.  For  brimstone  read  limestone.  Thin 
error  is  somewhat  odd,  considering  the  locality  of  it^  origin,  and 
must  be  ascribed  to  the  printer,  or  rath^i^  oii6  Would  thinS,  tcrBie 
"  printer's  d«ril."  '  '  .  .♦; 


P^BBa^V^^^^^^^^^^WW^^^^^ 
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Article  XII« 
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On  the  Crysiallins  Farms  &f  Art^al  Salts. 
By  H.  J.  Brooke,  Esq:  FR8: 


♦  •  •  • »     " 


{Continued from  p.  162.J 

HydMe  6f  Btrm^tiuf •  \J 

FaoM  the  measurement 'knd  'ct^Vitg^  bfUbfiid^  t#tsttfi$  of  this 
substance  received  iVom  the  labomtory  of  the  Royal  Inslitutioiiy 
I  find  its  primary  form  to  be  a  right  square  prism*-   "Hie  cletfage 


banIM  to  P  it  vtnr  Msvy  and  the  planes 
trigfat;  that^MMllel'to  M  and  M'  is  less 
detennmedy  attbough  saficiently  afipaf^ht. 

;  ^  PonM,  orifl'.^.......    90*^  0'  . 

"\  P  one,  ore'  ...•i.\t..  1JJ7*  48 

MonM^•».• '.    90  0 

Monc w 132  12    .     . 

Acetate  ofStrontia. 

The  crystals  I  Jiave  obtained  of  U^js  salt  from  a  solution  of  the 
ii^arbohate  in  iacetic  acid  are  ver^  small,  with  rather  imperfect 
plariesi  and  have  not  afforded  distinct  cleavages  parallel  to  any 
df  these.  There  is,  however,  an  appearance  of  cleavage  parallel 
to  the  plane  M  of  the   annexed    fignre.  i 

Froip  the  general  character  of  the  crystals 
and  from  measurement,^  a  right  oblique- 
angled,  prism  may  be  regarded  as  their  pri* 
mary  form.  The  crystds  are  very  efflores- 
fcent. 


h 


J' 


MonT. ..  ......;...    96°  IC 

Uoad. 107    33 

Mod/ 129    20 

Mone.  ............  153    12 

Tone 122    58 

doadf. 124    64 

Nitrate  of  Strontia.— Anhydrous. 

The  prionry  form  is  a  regtdew'octahedron.    The  crystals  geoc.< 
T%Uy  resetnbUog  those  of  nitmte  oflead,  givca  in  the  munbcv  of 

thei4iWM&'for  Jaauaiy  last. 

•        •     •    ' 

JSydrom^ 

.   A  very  efflorescent  sa}t,  and  not  aifording  any  distinct  bleav-^ 
affe  that  I  have  been  enabled  to  discover.    We  .may,  assume  an 
oblique  rhombic  jprtsm  as  its  primary  form.    Ilie  crystals  are 
■ometimes    considerably   lengthened,,  and 
present  only  those  planes  which  are  marked 
as  the  primary. 

PonM,o^M^  ......103^  4d^' 

Pont,ori'.  ........  Ill      5 

P  on  c  ••.•••.»•••«•«  131  47 

MonM'. ..:..".■.....  '66  20 

MonA 146  50 

Moni , 160  JO 

tottf' 126      0. 
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Jhwfysit(^  the  Nitrates  of  Strmtia,'  described  in  the  preceding 
^.  ;  Pafer.    By  Mt.  J.  T.  Coopfer. 

{To  the  Editor  of  the  Aimnk  of  Phiiosophy.) 

DEAR  SIR,  '      .  March  90,1^4. 

At  th^^'tequest  of  Mr.  Bfooke,  witb  observed  tHe 'difference 
in  the  ptiniary  forms  of  the  crystals  of  this  salt,  I  bave  under- 
taken its  analysis,  and  for  this  purpose  I  exposed  50  grains  of 
the  prismatic  variety  to'a  heaS  of  246**  Fahr.  foe  a 'considerable 
time  until  it  ceased  to  lose  Weight ;  the  quantity  of'  water  16^ 
was  13*9  grains,  leaving  3frl  of  dry  nitrate ;  the  dry  nitrate  >vas 
theiVsdis^oived,  and  solution  of  carbonate  of  potash  added  (of 
koatv^  stitength)  until* il:  ceased  to  precipitate  carbonate  of  stron- 
tia;  it  required  a  quantity  of  the- solution'  equal  to  '23*8  of 
djry  Qfirbona^e  of  potash  ;  the  fluid  portion  now  showed  no  trace 
of  the  alkali,  or  the  earth.  The  carbonate  pf  strontia,  .wh(JO  dry, 
w^ghed.26*7j,  and  the  fluid  portion  evaporated  to  dvyne^s  left 
34(7  of  nitrate  of  potash. 

Flt)m  tKe  above,  it  is  evident: the  composition  of  .prismatic 
nitrate  of  strontia  is  in  50  grains  .     / 

Acid.. V,  ,.V"  18^'orin  10(>86'8'  '  '' 

Base 17'7  *    354 

Water. 13-9  27-8      .^p 

..'\  <»'•»  <  '  '-    '      •  '  .—^  —1. 

ir.  :^r\uv  .•  -;*  i  I     -  •.    I  i-''  •     :60-0  '         •  '•  -V0(HS'  '  '*  V*':' 

This  differs  considerably  from  Kirwan  who,  appears  to  be  the 
only  chemist  who  has  examined  this  variety  :  he  states  the  com- 


u     '        ».  •.       .  •  '  '*         ■      '    '. 


y^r.  ^••^''Bgfee:;. .. v.. l.:.\;. ;.;;.. :.;,..;  36-^1      '\[  *' 

Water.  ...:l :.-:, . .  \ . ;. . . . ;;: ; . .  1  /3?72  ^  ''\     ,  '. 

The  difference  in  the  quantity  of  water  may  be'  in -li  igreat 
nIeasurQ  accQunted  for  by  .his,.npt  selecting/ perfe|fgitl}^,/Qp*med 
i^$t«Js  for  his  e;(periments  ;  but. how  the  variatipn  ir\.th^  pro- 
{^fOtion^  of  the  acid  and  ba^e  could  arise  is  much  mor^.difhcult 
to  account  fori  The  crystals  employed  by  me  wer^^c^^f^ql^d  by 
Afejfawke  fof  the  purpose/  .  .,.,  14 

I  also  obtained  from  Mr.  Brooke  some  ivell-formed  (iVyflals  of 
the  octahedral  variety,  an4  having  weighed  14'84  grainy,  l^subr 
jected  them  as  before  to  heat  for  a  considerable  time ;  the  lo9S 
amounted  to  '07  :  they  were  afterwards  heated  to  a  much  higher 
temperature,  but  not  sufficient  to  decompose  the  salt^  when  a 
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further  lo93^  of  -03  occurred;  but  this  loat.was  i9iH>WfHliMMRjf 
the  salt  had  stood  a  few  minutes  exposed  to  the  air.  ^l^^iCljifh'I 
tals  did  apt  in  the  least,  ^qs^.  their  tei^B|^ency ;  tl^x  wer^  A»r) 
dissolved,  and  solution  of  carbonate  of  potash,  e<luiv;^leat'.to,(i 
9*^ pC  dry  oarboDate,.  was.  added ;  tjbe  fluid  po«tioB  W^  4Mql 
examined  for  alkali  and  earth,,  but  showed  no  traces  of  either.^,, 
the  carbonate  of  strontian,  when  dry,  weighed  10-3,  ^nd  t)^^  i 
nitrate  of  potash  14*23 ;  its.  composition^  therefore^is ) 

Acid 7-55  or  in  100  60-92 

Base 7-22  49-08 


•«*. 


U-11 


100-00 
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The  small  loss  of  water,  amounting  only  to  "07,  cannot  be  con^' 
sidered  otherwise  than  interposed  water,  and  not  in  any  way  ; 
attached  to  the  formation  or  the  crvstal:  the  composition  of  j 
these  salts  may  be  considered  as  similar,  excepting  that  the; \ 
octahedral  variety  contains  no  water  of  crystallizationy  and  t^aV^. 
prismatic  variety  27-8  per  cent*  ''\. 
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Ou  a  Submemm  Forest  in; the  Frith  ofTay^  with  Qbserv(iti(mSiikf,'i 
tie  Formation  of  Submarine  Forests  m  GemraL  By  Jo^a,,j 
Heuiinf^  DD.  FRS.  Edin  *  .    ,  r 

The  tide  which  I  have  given  to  this  paper^  is,  perhaps,  faulty^ .. 
and  apt  to  lead  the  imagination  to  expect  a  description  of  .p^e^,^ 
various  forms  of  those  sea-weeds  which  clothe  the  cnannet  of  tW  y 
deep  ;-*-- the  arrangement  of  the  species,  as  depending  on  the  ^pfl 
and  depth  of  water,  the  food  which  they  yield  to  the  v^ripi|fl,]] 
creatures  that  browse  upon  them,  and  the  protection  they  afiqrdjil 
to  such  as  take  refuge  among  their  leaves  and  braiiches*  yeQf/f 
different,  however,  is  the  scene  which  t  propose;  to  describe,  if.. 
being  a  bed  of  peat^mosSf  covered  by  the  sea  at  every  full  tide, 
but  indicating,  b^  the  appearances  which  it  exhibitSi  that  its.,. 
present  low  level  la  different  from  its  original  position.  In  otbeir  . 
woixlf)  it  is  a  geological  phenomenon,  occurring  in  the  Frith,  o^^., 
Tay^' similar  to  the  one  observed  on  the  Llneoltxshire  coa^^.^. 
whiok^  id  17^,  was  e^amiqed  by  the  late  Sir  Joseph  Banks  an^.  j 
Dr«  Joseph  Correa  de  Serra^  and  described  by  the  latter  it^th^^,^; 
Trtto^tioDS  of  the  Royal  Society  of  London  ^or  1799,  j)r  ^^J{^ 
under  the  title,  '^  On  a  Submarine  Fores^  on  the  EastCoi^^  ^.^^ 
England^;'    i  ventiare  to  prefix  the  same  title  to  tibisr  page^,.! 
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l9Sli*Y '        Submarine  lbr«MP^i»  fke  ^tk  of  Tajf.  tS^i 

whidh  I  ii0r  ^>flinr  to  tbe  G<imideratiQii  of  the  Roytii  ^deietr  0f 
&imlKirgli|  aware  of  il»  imiMropiiety^  bot  urged  by  the  Wjitih  tq 
oonnecl  «iButAr  phetioixieii%  by  tb^  commoii  terpds  employed  iu 
^e}r  defiMiiiptioti* 

^ike  b«d  0f  petti  to  be  de^^bedi  and  now  dfpiQed  1^  tbi 
tilie  of  a  Submarine  F0re$t,  [  oecum  on  tb6  B(Hitn  bank  pf  tbe 
Fntk  of  Tay,  and  haa  been  obMrred  in  detached  norlioha  on  the 
west  side  of^  Flisk  Beaoh,  to  the  extent  of  nearly  wee  milesi  and 
on  the  east  side^  upwards  of  seven  miles.  At  this  partioular 
piaci^i  to  whieh  the  foUowii^  obsearvations  chiefly  applyi^  it  tests 
upon  a  bed  of  clay  of  unknown  dep»tb«  This  olay  is  of  a  gr€gr 
colour,  xnuehadixed  with  micai  and  in  ao9ie  fdaees  with  grainy 
of  Q  uartz^  and  resembles  the  carse  ground  on  the  opposite  sid/i 
pf  tne  l^rith;  or  the  contents  of  the  ssnd^banks  which,  obf^tnici; 
its  channel.  The  upper  nortion  of  this  clay  has  been  penetiat^d 
W  nutnerone  rootsi  whicn  are  now  changed  into  peat,  and  son^e 
01  t^m  e?en  into  iron  pyrites*  The  surface  of  thia  bed  iahori<» 
fspntiJi  and  situate  nearly  on  a  level  with  low  water-^ark^  Ip 
this  respecti  however,  it  Varies  a  little  in  di^erent  places.  The 
peat4>ea  occurs  immediately  above  this  clay^  It  consists  of  the 
remains  of  the  leaves^  stms,  and  roa(Sy  of.  various  ooanuidn 
plants,  of  the  natural  orders  Equisetacefla,  Graouneee^  and  Cype^ 
graces,  mixed  with  roots>  leaves>  and  branches  of  bitchy  baze^ 
and  probably  also  alder,  jptasel  nuts|  destitute  of  kernel,  afe  of 
frequent  occurrence*  AU  these  vegeteUe  remains  are  mu^ 
depressed  or  flattened,  where  :theypGG«ir  inn  horizontal  positieaa, 
buti  where  vertieali  ^ey  retain  their  original  roaadM  fonti^ 
The  peat  can  be  easily  separated  into  thin  layem,  tba  sar&oe  of 
esf^h  coyered  with  leaves).  The  lowest  portion  of  this  pea^  i^  of 
a  brpwtier  colour  than  the  superior  ktyers ;  the  test^re  lihewise 
is  tx^fe  compact,  and  the  vegetable  remains  more  obditerated. 
The  peat  contains  a  good  deal  of  earthy  matter^ 

^he  surfaoe  of  this  bed  of  peat  is^  nowhere  •  (that  I  har^ 
detected)  cpvered  by  any  aUuvied  stratumj  nor  does  it'oceur  at  a 
higher  level  than  tour  or  five  feet  below  high  watet-iMrk, 
tcfwards  the  shore  it  seems  to  be  cut  off;by  tbe  eld  red  ^tuvial 
day,  on,  which  the  newer  grey^  or  oarse  clay  also  rests. 

The  only  circumstance  of  much  interest,  in  reference  to  tbie 
peat-bed,  remains  to  be  stated.  Upon  its  sur£|ee>may  be 
p^ceiyed  the  stumps  of  trees,  with  the  roots  attached,  and 
evidently  occupying  the  position  in  which  they  formerly  grei^ ; 
as  the  roots  are  observed  to  spreadi  subdivide,  and  peileti^.  tb^ 
bed  in  their  usual  natural  manner*  I  have  countea  at  ode  tttncf, 
afi^r  a  favourable  tide  bad  cleared  away  cdl  silt  and  grayel'from 
the  jburface,  upwards  of  a  scote  of  these  rQOts,  situate  at  u6€|%ual 
distances  from  one  another,  but  all|  by  the  position  and  arraaige^ 
XBtot  of  their  rOots>  demonstrating  that  such  had  bee^^*  while 
growing,  their  original  situation,  fo  prevent  any  suspicion  from 
mmf^  thai  1  Aajibt^ve  be«n  deotived  oft  this  fiMlgac^  l.mf 
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ukaMf  iMt  tli6  geene,  "ittuate  but  a  fewhondi^Tafflirtfipom^fKh^ 
dw<(dliiig,  ha»  be«&  emnined  irepc»ledl;fy'ii&d-ttiidtv:^fffiftmiR 
otrettuiCttices/  and  several  ftiends  who  hare  twiMt'tbeii^ot; 
have  appeared  satisfied  of  the  accuracy  of  my'eoi»clii6i^w."^<l 
MayaietitkMft  the  names  Of  twoof  these^  Mr.  Nefll  kidf'lfr;'Bridv 
both  meitibert  of  this  Soetety,  and  well  ^uaKfiedy^byhlMti^iif 
obMrvatton,  to  form  a  correct  opinion  on  Ae  subjiefcl.  -  MimT 
of  Aesetranks  and  roots  occarfrotn  eight  to  ten  feetbeNMrliigk 
waHef^mark.  '  .',•'.•    fi- 

If  we  assume,  therefore,  that  the  rOots  of  thene  treas'  s^o-ia 
A^taatoral  position,  with  respect  to  the  bed  which  now  *  Rap- 
ports th^sor,  are  we  wairanted  to  eondlade  that  they  gifewbn'li 
surface  ten  feet  lower  than  the  high  water-mark/ but  before*  tbat 
burfkce  was  exposed  to  the  periodical  inundations  of  the  tide? 
fiv^ 'cavity,  in  this  climate,  situate  at  a  lower  lievel  thaii  that  of 
th^  sea,  is*  invariably  fiUedwith  water,  and-  in  a  conditio^  'hostile 
10  Ae  gtk>Wth-  of  treeB>  until  it6  surfiice  has  been  eletatedy  bV  th^ 
hashing  in  of  mud,  or  th6  growth  of  peal;' to  a  position  at<mi«t 
ie^al  to  the  ordinary  rise  of  the  tide,  ^ince  these  trees  €>ould 
ndt,  therefore,  have  grown  in  an  inland  valley  so  far  belo^w  tM 
-rise  of  the  tide,  even  where  the  sea  was  excluded,  we  must-^raw 
die  conclusion  that  the  siirfitce  on  which  these  trees  grew,  'W^ 
at'tbe  period  of  their  growth,  at  least  ten  feet  higher;  inf  relatiMi 
to  the  seaj  than  at  present ;  and  to  account  for  this  retbttikaMe 
change,  we  must  adopt  one  of  the  following  '^^uppobitionsf  >^^ 
Jihfher  tiiat  the  sea  has  risen  ten  f(^et,  and  overflo^d  tibal^iM#- 
ftce  whie4i  was  foimeriy  beyond  its  reach ;  or,  that  the^gto^uMl 
snpporting  these  trees  has  sunk  to  the  same  extent.        '    i  -vA 

Wb^  first  of  these  suppositions^  iiz.a  pemicineM^iAi^^jf  Hie 
tea,  has  not  been  resorted  toby  any  of  tho^e  writiers  wS^^^ 
have  had  an  opportunity  of  consulting.  Indeed  iti*  eoutrki^  lb 
tiiose  knovm  laws  which  regulate  the  movetnetit^'of  th^'oeean, 
and  receives  -no  support  firom  any  circumstances'  WMbh  ttMfi 
been  observed  on  the  maritime  shores  of  this  counttyi  ' '- "'  '  *^'' 
*>  'If,  then,  we  abandon  the  idea  that  the  sea  hcls  giaaed*^^ 
elevation  ^f  its  level,  and  adopt  the  odier  Supposition,  ^ilsc'^t 
the  peat-bed  has  sunk,  so  as  now  to  be  ten  feet  lower  thtni  wft^a 
'tii^  trees  grew  upon  its  surface,  we  advance  k  st^p  n^arlfr"  the 
*objeet  at  which  we  aim.  It  still  remainis,  howcfvef^  to  b^^^r- 
infmed;  what  tiiose  causes  were,  which  ioperat^d  in  d^ph^i^ing 
:the  «arfece  of  this  befd^  and  ehaMing  the  waves  to  pass  OV«^r  that 
^M  which  was  formerly  so  mui^h  beyond  their  influeftfce,'  ^a^^to 
be<fit  for  the  support  of  the  ha!zel  anki  th^  biifeh  trteel"  ^  ^  ^  -•  n 
*  The  fir4t  n&etliod  of^&plaining  t^  phen5mei$on»ttk^ly40^t^ 
seM4t6lplf,' specially  tv4ier^  the  'bed' is  limited'int'eaftetA;,^'!^^ 
auppbskfe  that  the  substratutia,  havihg  lost  its  adhe^H^nf^rHfe 
bed  ^00  vmicb' it  rested,  by  the  percotetkin>^^'f  ^#atei^,'^a!a(|iilie 
oflfKlsttre  l>f  tiler  side  next  the  9eH,  tiiotsd-  ddWti  ^tn^M^ttffd 
puma  into  deep  water,  carrying  along  with  it  the  upper  layer 
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iBU»bib6ctnrrenceBt)ifty«  taken  plaee.ia^sevemlimaod^bo^i^  both 
jiti^irtlaod  and  Irehmdy  which  .huve  moved^oat  otttmt  jpsmi^ 
%ioosrAoa.toirertoveL  The  extent,  how6?er>  of  this  bed;  «aQd 
dhi9:fto«trt>tfctiilit!;r  of  itv  layers,  preveot'  ns  from  coiuoderittg  ita 
^eeem^' depreaaed  poskion  aa  having  been' produced  by laoj 
«Mlig  qC  'diia>kkid.  Neither  hath  it  arisen  firom  the  waahiog 
#Miify/x»f  4he  soft  maitteron  wbioh  the  bed  Bopportia^.  tthie  trees 
Tested,  for  the  clay  still  remains,  and  at  the  line  of  junatioA'ia 
dofinch  i»€Oi'pofated  with  the  peat« 

...  Thta  washiiig  away  of  the  subsoil,  however,* has  been  reaeorled 
tu  by  Mr.  Watt  of  Skail,  to  explain  the  conditions,  oft  a  aub^- 
mar ine  fef est  on  the  west  coast  of  Orkney.  It  occurred  to  bim 
«^S  thfat  this  bed  of  moss  and  trees  has  arrived  at  its  present  level 
1^0* i»  to  be  covered,  during  the  fIood>tide,  to  the  depth  trf'-Mt 
Jtiastiiifteea  feet  of  water),  m  consequence  of  the  femovalof.  a 
4)aink'  otf  earth,  at  least  eighteen  feet  deep,  which, has  .been 
Tnmik^  gradually  away,  by  the  water  of  the  Loch  of  SkaiU 
Mosang  along  the  rocks  upon  which  it  rested,  and  lipoq  wkioh 
^jke  Auasa  of  leaves  now  rests,  held  together. by  the  fibres  of  the 
jchHs  of  the  trees.'^  See  Edinb.  PhiL  .Jour«,  vol.iii.' p.  U)l. 
1^  ^liplfiaaUotiy. however,  is  liable  to  very  strong  objectitais. 
Jttaa!notiiprobable,>that,  oa  the  stormy  coast  of  the  west  side 
^/QMrJkney,  where  the  rocks  themselves  yield  to.  the  fury  oS  the 
<rWavesy  vaiid. where  the  top  tof  ereiy  cliff  is  a  heap  of  ruins,!  a 
■W^spqt  esfth,  eighteen  feet  in  thickness^  would  be.  peranitted 
tte.<reinmAf  un^l  washed  away  by. the  slow  force  of  percolating 
fresh  water,  or  that  a  continuous  bed  .of  peat,  of  nearly*  an  acce 
<4Mi>  extes^t,.  would  be.  spared  from  <destruction,  and  suffered  to 
««ettie.]pieaieefuUy,  ia  the  Bay. of  Skaill,  so  as  ta  be  covered  «t 
'AoedTtide  with  fi&ee^feet  of  water.  .  .  «.   rt 

fihlf'  we  have  no  reason  to  believe  that  this  Tay-bed  was  traos- 
>p9)itedto(  its.  present  sit^tion,  in  what  manner  has.it  reached 
Its  present  level  ?  .  Two  solutions  of  this  curious  questa<m .  have 
.)»eeOkio£feredr  as  connected  with  similar  ocpurrences,  l^- eminent 
iM^ividuals^  Dr.  Borlase,  Dr.  J.  Cornea  deSenra,  and  Professor 
jPWfair.t  r  ..■.-. ..  ..;..{ 

MfUDvu.  Borlase,  who,i,in<  1767,  observed  a  submarine,  Ibsest  at 
•&<(Q^tr's  Bay,  Coronvall,  covered  at  full  tide  witb  twelve*  ibet 
oof4vates^coQl|id^ed  the  depres^^  of  the  bed,  whieh/Suimerted 
tjIH^  f trees,'  and*  stiil  coatamed.  their  roots  m  fk^,  as  ba«tt|g 
tsasen.  &om< subsidence  of  the.ground>.,praduqed  ibv  eaiib- 
•quakes,  or,  to  stateat  in  hie  own. words,  ^^  that  there  baa  been 
^4Subsidep<Qi  of  .the.saa^ahore  hereaboNits,..  is  ^hinted  in!  my 
/b^ritcyou)  p»  92f;!aQd  the  different  levels  and  tendencies 
iirtiioh. ,  we  i observed.,  in  the  positiona>  of  the  trees  we  i  fi^imd', 
Ai#0i4 usi some tmailerial  infsreoees.as  to:  the  degne^  and  Hit« 
^CLDfiKtiesi  .pf  .sneh  9id]eidenpe8  in;  genial ;  i  as  tho  age .  m  irihaoh 
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dlb'8dbi^eno6'hq]>t)eiied  (setr  1600  yem  wMf!b^ttmt\f*t^ 
ctoontoe  t»>  iliaiirheii  earlhqttftk««  alip]^i>k  w/weH  wrille 
ecmiitrv  that  they  are  attended  with  'SUMideaisea^'&v  Hieii'die 

Souiul  eetdes,  and  Ab  inflammable  matter,  whieboMSieoMA 
e  eaHliqttake,  has  no  Icmger  mom  to  epread,  tmlte  and  feoMit 
its  forces,  so  as  to  create  fteqaent  and  subseqnsnt  eatthqwke^; 
whereas,  where  there  are  earthquakes  without  prop<wtioBtti 
subsidences,  tiiere  the  cairems  and  ducts  imder  ^outid>reoiaiQ* 
ing  open  and  unchoaked,  the  same  cause  which  oDcanotted 
the  first  has  room  to  revive,  and  renew  its  struggles,  and  to 
repeat  its  desolations  atMi  terrors ;  which  ie  most  probably  the 
case  of  Lisbon."    Piiil.  Trans.  1767,  p.  52. 

The  views  of  Dr.  Borlase,  in  reference  to  this  depression  «f 
ihe  ground,  in  consequence  of  ear^qnakes,  was  evidentljr  in- 
fluenced by  the  curions  obsenratsons  which  he  had  tonemkj 
made  on  the  aubsidence  of  some  places  at  the  SciUy  Islands, 
as  fitted,  Phtl.  Trans,  vol.  xiviii.  p«  62 ;  and  other  observocs 
may  be  led  to  form  the  same  opinion,  especiaily  if  the  stnguktf 
sinking  of  the  cUif  at  Folkstone,  abont  forty  Klet,  ev^n  m  the 
abeence  of  an  earthquake,  be  trten  in  cottsideratioB.  See 
Phil.  Trans.  1786,  p*  220. 

Dr«  Correa  de  Serra  alsd  ascribes  the  depressed  positi(m  of 
the  submarine.fotest  of  Lincolnshire  to  tb%  fgfCB  of  aubsideDGie, 
aided  by  the  skiddea  action  of  earthquakes.  ^'  There  is  a  feme 
of  subsidence  (he  sa}*s)  (particulaiiy  in  aoft  ground),  vhtoh^ 
lyeittg  a  nataml  consequence  of  gravity,  dowly,  though  ptf- 
,peCtt&iy  operating,  has  its  action  sometimes  quickened  and 
nendered  Mdden  by  extmneous  causes,  feranstancei  by  earib' 
quakes.''  '^  Ihis  force  of  mibsidenee,  suddenly  acting  by  means 
m  some  csarAquake,  aeems  to  me  the  ntost  prdsabfe  oauAe  to 
which  the  actual  submarine  aituation  of  the  foveat  we  are  speak- 
ing of  may  be  ascribed.  It  affords  a  sinqiLe  easy  explanaiioa 
of  the  matter ;  its  probability  is  supported  by  nui»bof less  i  ti^ 
stances  of  similar  events.''    Phil.  Trans.  1799« 

Ptofeseor  Plajfiair,  when  contemplating  the  phtwoMwaa  of 
the  Lincolnshire  submarine  forest,  rejected  the  explanndWn 
offered  by  Dr.  Correa  de  Serra,  and  availed  himself  ot  aome  of 
the  pecuftar  assumptions  of  the  Huttoniaa  Theory  of  the  Eluth. 
^  The  sdbteklenee  (he  sajs)  howerer,  w  not  here  ondenrtood 
to  ari^  from  the  mere  yiddtng  of  some  of  the,  strata  isnme^ 
diately  underneath,  but  is  conceived  to  be  a  part  of  that  geofe^ 
gicai  eysljem  of  dtemate  depression  andelevation  of  the  aucfaoe, 
which  probaMy  extends  to  the  whole  nuneral '  kingdom.  To 
reconcile  idl  the  dtfbront  fitots^  I  shoidd  he  tempted  to  ttfaink, 
that  the  fdrest  which  once  covered  LinocAiikhirei  psBi3iauaensod 
under  the  sea  by  the  aubsidonce  of  the  land  to<ageeatdsptfi, 
and  at  a  poitod  considerably  rsmole ;  that  whaa  so  inimemid, 
Ht'wu  oovertd  o^er  witkike  bed  of  ohgr  whiefai  QOMtJiai'ri^oii 


c  iflMSl  Submarifkf  JI?mft4^the^JSHth  of  Tay.  ^ 

^rlgf^iifibikk^f^  t^e  aeci,  mi^^  the  ^aa^tng  4^wii  of  ewth 
.tfticwHllfi^iliiid  ^  tl^kt  it  ha»  «eaerged  from 'this  great  d^pth  till  a 
fttrfr'^cff  kir'iia^  beeom/e  dir  land  ;•  but  that  it  is  now  ai^^kiajg 
;«9M^i£/tte  ttftditioa  of  me  countrf  deaefv«s  any  credit;  tbftt 
.'il»»^9aM  af  H  ift  ibe*  i)ea  is  deeper  uader  water  at  preeeut  tl^ 
ilbmm^^Bi^dm  yeeirs  $igo.*'  lUustfatibng  of  the  Huttomaa  Tbepry^ 


fA  «ateful  exa«lt]iatiefi  of  these  ooBJectures,  which  had  been 
fofieved  to  aoco«int  for  the  phenomena  of  submarine  forests^  ^pn 
oonidnced  me  4hat  the  subject  was  still  imperfectly  understood. 
Under^thi»  impression^  I  endeavoured  to  become  possessed  of 
all  the  conditions  of  the  problem^  and  now  venture  to  offer  a 
eolotien*  The  opinion  which  I  have  beeia  led  to  form  has  been 
entertained  foreomoyears^  and  stated  to  several  friends,  with* 
.tot  ttB' objection  having  presented  itself* 

.  -   If'  we  suppose  a  lake  situate  near  the  sea-shore,  nnd  having 

'ita- outlet  elevated  a  few  feet  above  the  rise  of  the  tide,  we 

-.hiaiYethe  first  condition  requisite  lor  the  production  of  a  sub* 

maiiinO'foresti  •  "  -  *      ' 

»>If  we  nowei^ose,  th5lt>  by  means  of  toud  carried   in  ]t>y 

rivulets^  and  the  growth  of  aquatic  plants,  this  lake  hastDecome 

•  atmareb,  and  a  stratum  of  vegetable  matter  formed  oa  the 

,  surlece,  of  sufficient  density  to  eupport  trees,,  we  arrive  at  the 

nectond  condition  which  is  requisitOi    Tbisst^te  of  a  onarsh^ 

.'Iforteerly  a  lake,'  is  of  coitimoa  occurrence,  more  especially 

'wbetetfae  surrounding  grounds  are  high,  and  covered  with  soil, 

iforiB'thie  case^e'fam  waehe^  down  earthy  particles,  and,  by 

^  ^leaditig  them'  on.  the  grassy  sur&ce,  renders  it  a  more  suit^l^le 

'aaitfor'the  growth  of  trees. 

t    'in- -this  second  condition,  all  the  strata  below  the  outlet  of 

:ithe;mar8h  am  kept  donstautly  wet,  or  in  a  semifluid  state.    The 

.^^clsoe^of  ordiniiry  subsideneie,  aided  by  occasional  earthquakes, 

'imay'^fettAer  the  whole  ^  tolerably  compact ;  jret  the  quantity  of 

water  necessarily  present,  will  prevent  any  thing  like  the  degree 

iMofiftottdetisatioa  of  ordinary  alluvial  land  or  soil  from  ticking 

^o    Supposed  marsh  in  this  condition  to  have  the  level  of  its 

(ktutlfetlGv^ered,  ofr  rathery  to  have  its  seaward  barrier  removed 

^'^(a&tiiionrreQee  which  many  circumstances  induce  us  to  brieve 

-^'havehappemed  frequently  both  qn  the  ^^ast  and  west  coasts 

4yf»tbis  ^country,  wheife  eubmsu'iQe  foriests  are  not  of  rare;  OMCfur- 

.  eelioe),  ithat'ccmse^uenoes  Wibrfd  follow  2    <rhe  extee.mitjiea  of 

oihe  Btrata^Bj^w  exposed  %o  the  eea,  would  at  ef^^y  ebb-^tidebe 

'Attft^diy,  to  ar' dej^  equal-to  the  fltll  of  the  tide «    M^ph  wat^r, 

^ItttmeAy  ^pve  vented' firom  ^soaping  by  the  altitude  pf  the  outlet, 

t  ^fiild'>Befwootd>OBt  from  the  mpiai  bedsy  and  the  ^ub^ding 

.'^moenwouid  astmofe- powerfully  in  Die  absence  of  the  water 

^s'^iobJliadjejtfef^r'f  Qsxia   j9LlL;tbe:ri^liiba  «tboye  law  water-mark 


icemainiiig  at  its  ongiual  height,  would  sink  below. ^Ijl/^t^ev^^Af 
^^'^^-^  ,,P\jt,Ji^e  eaqsij^ , of . tb«  water  fow^,,liva*8J(flF^,w 
jjdJ<„  in  ^jiwt.pjrQwn^pces,,  Joe  .Gougn^..to  iba  l^ds,^^ta 
a^jQYC^^tjhe  low;  water-line^ i  Evea.;thQ«e  ooe^pving,^  j^PPtmfl 
Ojptis^dpr^jjly  lower,  wquld  be  influexiced  by.  tbe,  ^f|ng»;i.|b|i 
itiQ  water  even  in  such  would  be  squeezed  oul^  in  CiQp^e^uepQf^ 
of^th^,  pi;e,ss|i|r^  pf  ?J1  the. matter  of  tbe.str^ajaboyf^.tbe  jtpiW 
w^Jb^yii^ftrkj,  exerjied  during  every  ^bb,  in  thejexpul^W  of  t(^ 
^^{.er  ^tlhe  lowest  levels  thu^^per^^ting  the  aub^id^P^jpflJ^ 
^U^tf^.to^.t^e  place  even  to  the  lowest  beds  of  the  moi^a^  <  •     ^ 

'  In  consequence  of  this  drainage,  produced  by  the  ebbiqg  y^f 
th^f  j^ide.qn  thos§  n^ar^be^^,  the  original  barriers  of  which  hf^e 
^eei^d  d^t^royed,  there,  is  no  difliculty  in  accoupting  foi  tihei.dfin 
pressioQ  of  the  surface  of  a  :mftrsh  many  feet  low^F.tb^Qi  itn 
6r]\g^i}^l  ]ev^]i»  nor^  in  e^plaiqing  the.  fact  thcit  Neptune  noiw  Uir 
\ipipha.wl)e^e  Sylvius  reigned,  and  tb^t  the  sprightly  IBTer^id^. 
ngypcQupy  th^,dwellings  lof  tJtieir  sister  Naids.  ,  •.      . 

;  Xbe  ^ame  Explanation,  now  offered  to  account  for,  the^^v^^ 
imi^ipe  for^^t^of  thp  Tav,  sepms  .equally  applicable  U>  thps^  Q^ 
1^9.\i]^/s  !3^y,,  Lincolnshire,  and  Orkn^«  It  iswairrautQd.tpy. 
tji^  {effect^, ^j^hklvw^  l^iave  obserived  to. b^ve-itaken  places  ini^i^ 
f^refli  (.districts  of  Scptland^  from  the  .  artificial  clwuiigfijcrf i 
Q;^s^^st  vshiclfx  had  formerly  be^  lak^i^^  a^d  whifchiWiecein  i^ 
condition  of,  surface  fit  for  the  growth,  both  of  will^w§  wi\ 
4dec$..  I^  .^ome,  c^ses,  where  the  outlet  of  th«  mar^h  ]^%:be#f^T 
lowe^e^  perhaps  teo  feet,  and  a  ditph.at  thia.new^ .level  opt^^^. 
tl^oug^.the  ^liddle  of  th^,  ground,  :^ja  expect^io^k  has/ h^^ 
fpfin^d  that  the  original  surface  viqyA^  [be  dBa#i^4i<>f:i^li{M9- 
mqi^ti^^e,  apd  brought  into  an  ai^abje  condition^.  A  oef^nj, 
^qwever,. has,. scarcely. elapsed,  befpre.this  de^p.dii^h  btS^.^^ri 
G^nie  ^]^lo>v^  not  by  the  silting  up  of  the  bottoi^,  hutby ^Ib^/ 
subi^i^ence  of ,  th§  neighbouring  matter,  ip  consequenc;^  oC^ibe^ 
a^^tracjtion  of  the  water;  and  the  ground  which  wajs.exp^cii^'^ 
t9.%f59na§»  fit  for  yie^lding  crops  of  gr/ain,  has:  ret^rpw^  tP^fti 
conqition  better  suited  to  the  growth  of  rushes.  No  p^v^MPAt 
ii^  tii^se,  cases  had  bpen  m^e  for  the  eff(^ct  of '^i^b^^ciPce.  yn,  » i 

i.^eg^^  Qpncluding.this.papei:,  I  may  takie- notice»:of  ^t^W^ 
facts  wjhiqh  se^m,. to  have  some  intjsrest  in  ,a  geologic^ p^iUri^ 
of  view. 

1.  One  effect  Qf  the  suhsideifp^.to  whichlihave  here  alluded, 
is  the  complanation  of  all  the  vegetable  remains  which  occur 
in  a  horizontal  position,  or  parallel  with  the  surface  of  the  bed 
of  peat ;  while  those  situate  vertically  retain  their  cylindrical 
shape.  The  vegetable  remains,  so  common  in  the  strata  accom^ 
panyiog  coal  in  this  country,  exhibit  the  same  appearances  in 
similar  circumstances,  and  lead  to  the  conclusion,  that  the 
matter  of  the  strata,  at  the  period  of  deposition,  was  in  such  a 


i9m:p^         Svbnumm  mk»iH  ike  BUh  of  Tay.  m 

efdn^Ktkm  Ba  to  "^oiit  of  the  mechnmcal  effects  of  sabmdence 

S.  Ilw  l^e  exttnriiiation  of  the  vegetable  remains  in  this  bed 
of  p^at,  and  of  othefS'  whi($h  have*  b^eti  investigated,  I  have 
beeh  ted  to  eonclnde  (contrary  to  the  commonly  received  opi- 
nion*'), thkt  m^ny  of  the  supposed  stems  of  reeds  ivhiidh  occmr 
in' a  petrified  state,  ar^  in  fact  roots.  These  roots,  or  rather 
afifrbterranean  stems,  su^dh  as  the  Arnndo  colorata  and  phrag- 
Bi^Hes,  Menyantfaes  trifoliata,  and  many  other  marsh  plants 
exhibit,  frequently  occur  in  beds  of  peat,  in  a  dead  state,  and 
exhibit  their. peculiar  characters,  wnen  but  few  traces  of  the 
stems  to  which  they  belonged  can  be  detected. 

3.  Several  changes  of  a  chemical  kind  have  already  takeu 
place  in  this  stratum  of  peat.  The  fibrous  structure  of  much  of 
the  vegetable  matter  is  obliterated,  small  portions  of  the  reeds], 
and  even  of  the  wood,  are  so  changed  as  to  resemble  wood- 
coal  ; — changes  these,  which  plainly  intimate,  that  a  process  is 
going  on,  by  which,  in  time,  that  which  is  now  peat  may  be- 
come coal.  In  the  crevices  of  some  portions  oi  the  wood  I 
have  detected  thin  crustii  of  the  blue  phosphate  of  iron.  It  19 
i^her  singular  to  have  found  some  of  the  roots  in  the  soft  day 
changed  into  iron«pyrites.  This  change  has  chiefly  taken  place 
ih  the  batk,  and  in  such  cases  the  wood  and  pith  are  wanting. 
In  one  example,  however,  the  pith  remained,  and  bsld  likewise 
tteen  converted  into  pyrites'.  In  many  cases  the  clay,  is  full  of 
tubular  cavities,  the  remains  of  the  spaces  which  t^e  roots  or 
stems  of  plants  once  occupied.  The  walls  of  these  cavities  airi^ 
usually  of  a  darker  colour,  and  firiner  texture^  than  tKe'siir- 
roundtng  matter,  and  have  evidently  undergone  some  change^ 
in  consequence  of  tbe  decomposition  of  the  vegetable  matter. 
In  som^  cases,  the  epidermis  of  the  plant  remams,  in  contact 
with  the  surrounding  clay,  while  the  matter  of  the  interior  has 
disappeared.  Into  these  cavities  the  clayey  matter  enters 
slowly,  and  fills  the  mould  which  the  decomposition  of  the 
plant  has  prepared.  This  may  be  regarded  as  a  process  similar 
to  the  one  which  has  taken  place  in  those  vegetable  petrifac- 
tions so  common  in  the  argillaceous  and  arenaceous  beds 
of  rtie  coal-fbrmation,  in  which  slate^clay,  day-ironstone  and 
ski^i^tone,  are  exhibited  under  the  external  forms  of  plants. 


^  See  Farkinson's  Orgwxc  Remains,  voLi.p.4^. 
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'f  l^n  an  account  that  Ilajely  ^ave  of  the  properties  of  met^tllb 
>jK  1  4^:i..*._i-  jg  pj-iij^te^  ;n  tjie  first  "^-"  -^-t.  ...t..^._  '.i».-^i__ 


liurii,^  which  is  printed  ;n  tjie  first  part  of  the  v6lume  of  "He 


i^ffbWobliicatlV  there  is  an  ove^- 

jsigHt^'  wu<^  t  am  desirous  of  rectifying  as  soon  ^s  may  be.  "I 
have  Ib^i*^  stated  that  the  cubic  crystals  of  titaniuni|  wheti  first 
'^tacheiftono!  the  iron-slag  where  they  are  founds  wei'e  all 
*  '1;racted  ^y  .a  toagndt.  but  that  when  they  Ti^-ci  "been  freed  jftppa 
,  i)'articlie$  (>t  iron  adherent  to  them,  tbey  Appeared  to  ti^'jjLQ 
longi^r 'acted  upon  by  it.  ^   .A- 

.  *^Havipg  since  that  time  been  led  by  the  observations* 6rSI. 
'^4schielf,  of tjeneva,  to  esfainihe  tnis  (Juestiop  pabre  acCfifatelv, 
1  nnd  lie^t',  although  the  crystals  are^  hot  suffidiently  att^acttie  So 
tie  jwhoijy  supported  by  the*  magpet,'  yet  when  a.cr^itdt  isT  suj^. 
ported  by  a  line  thread,  the  force'of  attrttction*is  suM'cientto 


draw  it  about  20^  from  the  perpendicular,  and  consequently  JbhUt 
me  force  bf  attraction  is  equal  to  about  one-t!hir^  the  weight  jpf 

themetal. ^,         ;   ^'^^^ 

•  '^^'Wheii  a  piece  olFsolFl  iron  pi' kbout  tlie  saoie  siie  wa^  made 
ip^^' cubic  form  (weighing  half  a  grain  k  the  attractive  forcif  of 
tfi^  Iroh  *to'th0  same  niagnet  was  To  una,  iti  successive*  triaWr  to 
lift  from  eighty  to  ninety  times  ltd  weigbt  of  a  silver  cjffSJi 
adapted  to  ]wis  inquiry.  _  ■'  J^ 

J  '^\  By  a  similar  mode  of  irial,  I  found  that  qobalt  carneci  trom 
ISfty^to  sixty  fimes  its  weight,'  and  th^t  a  feimilai;  qu^tilv'of 
njbl^l  si^Mjorted  fromtweAtyto  thirty  times  ^ts  own  wieljjKV^'jSiy 
the'same  toagrieL  ^  ....,.,,.,         ,.  /.  ,'  ; 

/  '*  iPrpift  the  a-boVe  coqiparispn'  of  the  Inagnetiq  forcej5,f  it  is 

'evident  that  the'bresence  o^  about  l-25()th ' part  of  irOn  as  an 
alloy  in  the  met^lJQ  titanium,  >vpuld  be  sufficient  t9  account  iSr 
tlii^  power,  without  regarding  titanium  itself  as  a  magpe^ic 
"meial;  and  its  origin  in  the  midst  of  irop^  gives  eyery  reason]  V> 
suspecji;  that  it  would  be  contaminated  by  some  .propoi^ion.'pf 

^^Ihat  meUiI.  ..  >  4,     •  m      m,-, 

'  /(Itis,  however,  extremely  difficult  really  to  a^tect  Ihe  pre- 
,sence  ot  so  small, a  proportion  of  iron,  on  account  of  ti^Q^j^epi 
colour  of  the  precipitates  of  titanium.    For  though  it  '^nay  5'e 


mU9   PhihiophicaiMkMimmm^bM^  >«» 

•M^  io  produce  to  bp^amnoa  of  blae  hf  takxg  %  pmimMi 
which  WMdjr  oontaiiis  itpvtf  aod  m*  Gquseqttwtiir  better  adapted 
to  pfove  the  ftbeenee  of  iroo  where  no  Unenese  amM^iey ;  thea  4o 
aaeertaia  iite  preeenee^  it  kt  by>  oe  ^MBioii^Qiksy  to  cmiiii  ihp  mmtB 
if|dtspiitab|e  ^deaee  of  iroa  by  mfasioa  >of  ^[lihu  It  is  oi^  J^ 
repeated  evaooration  of  the  muriati6' edbttofi,  a»d  contittiiw 
expoeure  of  tae  residuum  to  the  tempeeituve  of  boUia^  w«ler^ 
that  I  have  succeeded  ift  sepamtiag  enough  of  the  titemma  to 
allow  the  blackness  of  gallate  ofiroa  to  appear,  wh^th^^tfflo* 
rescent  edges  of  the  dried  salt  are  touched  with  iafiisioa  of  j^aUpi^ 
^'  Althotigh  the  quantity  thus  rendered  sensible   dcKiiMMi 

Xear  in  proportion  sufficient  to  account  for  the  maf^twIbnM 
erved»  there  seems  more  reason  to  ascribe  it  to  this  im|iiiiter^ 
than  to  suppose  titsiuifm  possessed  of  that  pewliar  propeiAy  fa 
a  degree  so  far  inferior  to  the  otUer  knqwnmBgBBtic  osetaJSi.^' 

XXVI L  An  Account  of  the  Effect  of  Mercurial  Vapourv  6h 
the  Cr^wj^fhis  Majesty* s  Ship  Iriumph,  in  th€  YeaP\lH\$^  .^y 
M^iiliam  Efumett,  MD.  one  of  the  Medii»d  CommissiooiBsi  of  tiMi 
IS^avy,  fonneriy  Physician  and  Inspector  of  Hospitals  to  tHa 
Meduterranean  Fleet.    Communicated  by  Matthew  Bdl|ie,  MD^ 

The  curious  facts  to  which  this  pwer  relates,  hatVin^  ebea^y 
been  detailed  by  Dr,  Paris  and  Mr.  Fonblaqquej  in  their  ^^  Mf# 
dical  Jurisprudence/'  toU  ii.  p.  460,  apd  the  paper  itsetf  hs^via^ 
b^en  reprinted  in  a  coi^temporary  Joi^mal,  their  fepetilion  h^ 
if^fUnnecessary. 

XXVllh.  On  the  Astronomical  Refractions.    By  3.  Irom, 

,  We  have  «&deayoured^  in  the  foUowing'|Aragrftpits,  tof^Dnyie^ 
a  general  idea  of  the  nature  and  contents  of  thut  yclpmiikoiisapid 
elaborate  commimication,  necessarily  omitting  tiie  aUtK(H^ft 
ma|them^ieal  details,  but  adopting,  for  the  most  part,  his  owii 
words.  .  ;• 

It  was  knt^wn  to  the  ancient  a8tron<Hners  that  liiere  ia  a  dilt 
ference  between  the  real  and  apj^rent  places  of  the  stafs,a]i^ng 
f^om  the  refraction  of  light  in  its  passage  through  the.  fttmo* 
sphefe.  Tycho  Brab^  was  the  first  who  attemp&d  to  free  l^ft 
oi^servatifiia  from  the  ^^ct  of  this  itreguIM^^*  Sin^e.his 
time  tibe  astronomical  reftactiou  has  become  more  ai^  'm6D»  an 
object  of  atteiitioB,  .as  it  is  found  to  have  the  gre^Ltesit  inAiieiiea 
ofi  the  delicate  axaciaiess  of  modem  observations.  In  the  eounU 
of  the  last  twenty  years  many  researches  on  this  4iubje<it  hai^e 
been  published  by  philosophers  of  the  &^t  i^ote,  frUo  kfiy^ 
applied  all  the  resources  mth  of  theory  and  practice  td  0reyw 
come  r  the  di^eidtaes  which  it  presents.  By,  thes4  meiuM  oor 
ktM^wIedge  has  been  greatly  extended ;  but  tibe  prdb|em  Of  the 
reactions  muststilL  be  considered  as  tiie  most  iaspeffeet  jpart 
of  iiiEy(iNiem;astronomy«  '  ' 

The  fimt  ittvestigmov'titet'preeeBls'teself  in  the  prohtenof 


Mi^iUh ther alffltfwyhere. >  T4ie  osijr- pineal  {ifincipiei  wanted 
ftir>4Mii  p^iBp^M  istbe  refiraAtive  .]K>wer  •df  air  »od^rdmg  toinUi 
d«Mli)y<)'  HMdisbeo/ 4f8t  dh^lermined  by.  expalimiiHi^  Itbajtiaif 
t[lfrf0t<l ^M  in  fmop^HrtioB't^'  its  ckasttj ;  md  ilbia-rfM4i)t*iwi 
llHiitOcittfimfd  by  gaebeediAg  pbtlosophurs^  ^  Tber^  iatev&an  pHfA 
Iflfl90ii  tqtbtnki  that  (heipoQcluaion'Of  Hftuksbet  ]aii(il«n)iLfef 
cillily«-«ffeilted  by  itbiei  variable- qi^tiliea  of  aqueous  vapoiln  tea^ 
i0iig!^m  thai  atipoapbare  at  4iitrarent  tiroes*  AiUnitting.  thea  tba 
|^ISMIoipIa>wa'baTe.nieDtioDedy  we  must  eonceive  that  iba'lig^t 
mmjg^'  frofn  tbe  «un  ior  from  a  star,  moves  in  vacate  with  a 
jCWwCnpffii ;  fvalocity :  until  it  reacfa^  the  atmospberov  It  is  them 
(j^lfOtad  from  itS'Qoniae  by  the  epharical  and  concentre  abaUa 
itf  l^r,  it  m^etaiwalh^  eabh  of  ^luch  acts  iitpon  it  with  a  force  p^r^ 
penidicular  to  its  surface,  and  directed  to  the  centime,  of  the  eadrtht 
$0F>  aa^llthe  h|^> toteratheatmosphere  with  the  same  vetoctty, 
Hildas  the  deflecting  forpesare  of  the  same  intensity  at  the  aani^ 
l^aUffMBefrom  the  common  centre  to  which  they  tend ;  it  idiows, 
4ll4t  the^naW'V)elocitiea  acquired  hy  the  action  of  the^fonc^a  will 
j^an^pendentof  the  direction  of  the  slight's  metaiani  <an4/witt 
h^  the  same  at  the  same  distanoe  above  the  earth's  eur&cef  ^  <  % 
^.^3lKai4l^mate  deviation  of  the  light  of  a  star  frota  itaprintitiv^ 
4wctiw!dependsupon<  the  augmentation  of  the  velocity  whiiek 
|j^li||htacqaiif»iaiits  .passage  through  the  atmo$ph0re>i<aQd 
Ji^awMie  upon  the:  different  obUquitieawith*whiah  itorossref^  the 
aeyeral  strata  of  air.  Now  the  first  of  these  two  things  i$.th4 
PffBfA  fiH^all^ars  and  for  all  conatitutionaof  Uieatmo^mere,  for 
it  is  (he  same  when  the  density  of  the  lowest  stratum. of  air  *Q6fhr 
ivmaa^  .same*  But  th^  second^  is.  .different  for  atarsi .  tba^  ^m 
jiiShfPwtiy  fioueed  with  regard  to  the  zenith^  aad  it  vavie9  alsA 
l|l{ii^/the  densities  i^  the  strata  that  compose  the  atmoe|iiheve^ 
J|tis,4hefeforey  certain^  that  the  formula  of  Laplace  is  rigor^ualy 
i^xai^in  no  case  whatever.  But  when  a  star  is  near  the«enit^« 
4the  fiFafiialiona  in  the  .oblii;|uityi  of  the  light  in  passing  thFfwi§h.t6« 
M^fidral^jStoata  of  air^ane  ioeonaiderable  ;  and  the  formiata  'wiU^ 
4ai^^.traie< .  However^  ttiere  i^  always  tsome.  error,  wh^hacmif 
mn/^btescas.  the*  zenith  distance  iacreafses,  .and  will  at  leagth 
AifMmat  senaiUe.  Delambre  tells  .us^  that  imcompariag-lJh^ 
4l^0rvil(iona  of^difiStrent  days^  he  found  earoiii'  arising  frow 
MftactiQin  .that  amounted. to  6*^  or  7'^  at  7.5^  from  th^  aenitb  4  -  and 
^ifij  ftbaftryftlifmsuof  ^  vm  acourate.aatronoineE  show. that  similar 
j||eq\)i^itiea^air9  percepttfalemuch  nearer  theftenith<Dr.BlinUey 'a 


fH^parPfliU,  Tnina«  1B21,  p.  342)^  Now  these  inemalities  do  not 
Huriaa'&pynt^  thing  impmect  iathe  manner  of  oDserving>:i<t^y 
«na.  niil^btfiNily  prclduced  hgr  alterations  in  the  temo(ja  .pwts«!<if 
4lire.$tlniaaptie)ie  which  donotaffeot  the  barometer lOt  thermf>me»- 
i9l? ,plMed  M  the.Qbaervatoiiy.  It  appears^  therefore^^  thaX^  tl)e 
|^e»Quliar.  c^imatittttion  of  the  atmosphere  .has  «ai*peraap^iie 
.mfliMMbe.  Ottithe  reftaation.at  76^  from.the  zenith;  mid. when 


I8t4.|^^  i  Philosophical  TH^cHo^tfjif^lkiZ,  Part  11.  0Ot 
Iw^ifiiif'fdfidtiklisltaafii^^  74^  It4ii^ift^^%  Hit 

efftte  «lAiioi8ph^e  to  <be/'tiyere  mi2i»tl^  ^^Viii$ah^iHHtJ$  «q)jM^ 

basis  ^^vtJUldbt^iKe  moftli'ftdtclntiigeoUii^f'tfny^.  -F^jtf  irl|}A9t|l^ 
witii<re»peet  to  mi^gy 'obserrAtionsv  the  errors  dP  i^rfibh^a'^fWld 
mi^tb^'lte  great feii^ih  some  ochef 'hypoth^b;"VAtift  M%)|^^ 
mUsi  set  of  observations  made  at  differei^t'ttaVes'lr^ai^  tb*«!k^^ 
lA  the  ^%tiM  changes,  the  idequaliti^  oPiiil  dppdeite  kibftWdfiHI 
eodnt«rbalah«e  ^ne '  aticfther. '  But  to  a^certlim  di^taft^  fiMfia^M 
feenithy  Laplace^s^fbrmuk  is  ^ufflcretttljr'e^eabt  for  p^£fti6lA|^ 
fy^sds ;  and  it  has  the  advantage  of  takitig  a^^y^the  Uee^iM^ilf 
MTing  refeoui'se  to  precarious  s'u'ppOsitioiisresi^ecftiii^Afe^cdflfcfll 
tioir  of  the  atmosphet^,  '"-    *     •.>•.«  r,;n^,iv.  vui 

^Thi*»e  htiHf  gf(^ii*in  expertenee'for'attrihteChig'td'the'griiarf^ 
li<WH)f*ll^t 'in  the'  atmosphere  aity^  tether  teW^^IMti'tH^'-^l^ttt 
eqnable  decrease  as  the  altitude  Iflci^eaiseti. '  Thilf  Ittw  prevftllNl 
ttie'  gr^t^esf  Heights  tOMvhich'We  hate  be^n  )atble  fo^af^Ksendt  Vti^ 
Ulj^nfietev^itibn  for  o^e' degree  of  dieprdssioh  bf^tb^ic^tllSgVa^ 
thermoti&eter  is  verj^  nearly  90  English  "ftthdms ;  •te*  w^tftfl^ 
height  ascended  by  Gay-Lussac,  rather  more  than  4^  miles j  ^fa4 
i^Mier  quantity  conies  out  equal  t6  95  fUthotiiti:^  W  ^W^Hiix 
^)rt^nt  th^'la^  of  a  \inifbhn  de<irease'of  t^tnpet^ifre'holdlf  g^ 
wilbtydt'tnuch  deviation  froni  the  truth.  It  thetefbre  a^ethd'^ 
b<^  tbe-assUinptioh  mo^t  likely*  to  guide  tis  arigMiti  ap^oKSffiKHi 
iug  to  fh^tfue  constitutioti  of 'the  atmolsiAiere;  'The  veijf^  felAfft 
etomcidence  in  -the  p^perties  of  ail  tJie -aftthdsJlfb^tea'^dififMi- 
heud^d'in  die  foi^muhi  assumed  by  Mr J  lybty,  with  th^i^ttMlfl 
tti«na  a^taaBy  observed  at  the  s^rfkca'Of  the- earthy 'afocotTMlHnfif^ 
«tf(i#fe«tOry  nrsinil^  ibf^  the  near  approach  bf  the  r#(hid<Sb^(M 
^V^ty  «ase  to  tfhe  ^juantities  •  determined  by  astronomt^t'  A 
a{fpi%ii^>  (!hat!  although^  the  refradtiidns  near  the  zenith  ilreafifeiMM 
itf  a  degree  hardly  perceptible  by  the  pecuKar'^onstibii'StilA'^offttt 
Mdioi^ph^i^/ yet  near 'the' '^orieOii  theydep^tld  n{$6ii  the^siliie 
aitan^ement  of  the  strata  of  air  indicated  by  tettesttikt  eiff^l^ 
mkfim.  The  causes  in  tbe<ifr(epIatifvefd'obs«^able  in'th^S#4li^l^ 
Meiv^'e  di^tarb'the<ie1e8tial  pheenOmencfn^in  a  mor^d'^nlBlMitl 
tKtaiiner;  -'Id  measuring  the  height  of  k^olanin  bf  «iit^/th'6%d(jt>^ 
^fitat  dislnrbfatnces  to  which 'the  atmosph^l^  is  cd<itihtfal^#li& 
y^tf  are  in'sotne  mea^ii^e  cor^ctisd'by  matins  >«r  tkef^t4$#^{>4M^ 
tiires  observed  at  both  extremities  of  the  oohimn;  biilrilii 
Computing  the  refractions,  the  astronomer  has  no  guide  bikl^lN 
the^DiOmeter  pla<5ed  in  his  observatory.  In  the  remote  partd  ttf 
the  M;mosphere,  there  may  occur  innumerable  changes  defteietMg 
the  light  of  a  star  from  its  propeir  course,  of  which  he  has  nd 
intinftalion,  and  for  which  he  can  make  no  aUowanoe.  In'^oib^ 
l^tfifsmi  X)f  tbis  gveat  source  of  error,  we  may  r^ckon^is  ^^stiiall 


Sjlfs^^ri  difiima  ^i  ilx%  aimospbeirey  or  ta  our  want  ofan-ex^ 
0wledg€^Oit|ie  Ikw  o^densiiv  ia  regard  to  temperature^  llTj^ere 
ij§%  baraiy  \fiL  m  otaer  remedy  ibaa  that  of  wlach  askqi^sim 
9(1^  ofite^  afail  t|ematt?ei|p  .wjieoever  a^  %iior|nee  ol  tfae^Ml 
ciii«#8  obligep  tli%a{i  to  astimilate  the  pMuiomnato  ih^^S&ctJ^ 
^4f^Q  9  f^fooMf  to  muttipl/  pb9er?alioii8  ia  ^iffewat  circipfjft- 
eU^ASesji  with  tm  ?iew  of  makina  the  tnequalitkft  of  an  oppfutf 
di8|c|i|>$oo  cod^peusate  006  anoAer*  .  ^ 

)  I'rom.^  iovegoiqg  d|scusaioa  we  may  draw  thU  condasfaoQ  f 
Vmt  lai  atiooftpMrfr  constituted  like  that  of  the  eaith  mast  bara 
i^flltrtiide  of  at  |ea«t  25  mileaia  order  that  the  re&actioDft  ^0oa 
^%ip»kh  to'the^  hoiixoa  he  such  as  they  are  actualfy  obgesvei| 
to  ha  But  an  ataio«phere  agreeing  with  nature  ia  the  qoai^ity  of 
tae  reftiotioiis  may  be  fouml,  that  shall  have  any  profjosed  dlU^ 
ta^  jprairter  thaa  U19  nainimum  quantity ;  and  we  may  infer  fipom 
t|e^^falM>ii  ^twilight^  that  the  attnospbere  of  tha  earth  mual 
^tt  an  amtttoe  tqua(  to  60  milesi  or  even  more. 

I  AXdC.  OUenatiqm  on  Air  found  in  the  Pleura^  in  a  Case  qjf 
J0flfwM^O'thaira9 ;  loM  Experiments  on  the  Absorption  of  d^erent 
Xinas  of  Air  Uurodiaed  into  the  Pleura.    By  John  Ijavy,  MJ[>t 

,  J^  bri(ef  abatraot  of  this  mper  will  be  found  ia  our  report  of  th^  i 

goMedtega  of  the  Rojral  Society^  In  the  Anuab  ior  Juiy^  1823v  > 
r«  Davy  aaa  sdded^  in  an  Appc<^^i  ^^  aqoouni  (d  a  ^asa  ^ 
{jBiumatf^thoraXy  in  whioh  the  operation  of  tapping  the  chest 
Ifua  perf6f me4 ;  ^ith  some  additioiaal  observations  oa  air  found 
mliim  the  body  i  and  on  the  power  of  mucoufi  .membranes  to 
9fdoA  aif «  t'ne  air  epUected  in  this  C9»ef  by  tapping  the  chesty 
(B9i^isted  of  93  azotic  gas,  and  7  carbonic  acid  gas;  thus,  in 
f^Miposition,  proving  aanost  exactly  the  same  as  the  air  found 
if  the  filial  case  described  in  the  Paper  itself*  Various  lacta  are 
a4dal|;edf  tending  to  support  the  idea,  that  mucqus  membranes 
axrcapable  of  absorbing  air* 
.  XXiC*  On  JSitnmen  %n  Stones^    By  the  Right  Hon.  Georare  ' 

;.  The  results  of  the  experiments  detailed  by  Mr.  Knox  in  thi#  ! 
|A|^,  possess  considerable  interest,  particularly  as  indicating 
t^  propriety  of  institutinff  further  researches  on  the  subject ;  | 
atp4.  of  examming  stony  substances  for  bitumen  when  they  are  I 
aiahmUted  to  analysis :  we  therefore  subjoin  them,  in  a  tabular  i 
ferm^  . ! 
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-  7^4.j  Proceeding  of  PMliShX^l  Sodetiei.  ^ 

I  ICXXL  On  certain  Changes  whiok  appfar  to  have  {ifken  plack 
di  ike  Position  of  $ome  of  the  principal  Fixed  Sttars,  .  By  l<|}»| 
Eood;  E»q»  Astronomer  noYul>  FRS.    ,  •      ;  i  * 

-^Ub  commanication  chieny  c<Hisists  of  a  fierUs  of  taU^^tpf 
obs^ations  on  the  stars ;  confirming,  in  M n  Pond's  iudgolenti 
bis  doctrine  of  their  south^n  motion.-— iB»  '^     ^  i  .» 
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HOYAt   SOCrETY.  *  . 

.       •     -         .■-.,'••  "^  • 

jRp6.  19. — A  Series    of  Meteorological    and    Astronomical 

Observations  made  in  New  South  Wales,  and  on  the  Voyagetto , 

Uiat  Country,  were  presented  from  Major-Gen.  Sir  T,  Bnslfa^e^ 

KCB.  FIvS. 

A  paper  was  read,  ^'  On  th^  Semi-d^cussatlon  of  the  Opftio 

llerves  ;  by  W.  H.  WoUaston,  MD.  VPRS." 

,  It  has  been  generally  concluded  by  anatomists,  and  they  sop* 

Sojct  the  conclusion  from  the  observation  0f  the  arrangement k)f 
\i%  optic  nerves  as  distinctly  seen  in  certaqi  ki9d3  of  %hes,  tlkat 
in  the  human  eye,  the  optic  nerves,  after  passing 'from  ^e 
Calami  nervoruih  opticorum,  meet,    and  then  proceed  appa^ 
l^ntly  in  union,  though  in  reality  still  separate';  so  that  &(^ 
right  eye  is  believed  to  be  entirely  supplied  with  these  n^rvef 
from  the  left  thalamus,  and  the  left  eye  from  thp  right  thalamas : 
ind  this  arrangement  is  called  the  decussation  (^the  optic  ner^s^ 
The  consideration  of  a  particular  species  of  blindness,  howev^i^ 
lisa  led  Dr.  Wollaston  to  a  somewhat  different  distribution  (^th^ 
^ptic  nerves.    After  fatigue,   arising  irom  fbiir  or  five  hours* 
Violent  exercise^  Dr.  Wollaston  was  affected  by  a  partial  bliodr 
Hess,  of  which  he  first  became  sensible  by  seeing  only  half  fii^ 
^ce  of  a  person  near  him,  and[  next  by  seeing  only  the  terminal 
iion  ^^  son  ^^  of  the  name  ^^  Johnsou;^  "  this  blindness  was  to  th4 
feft  of  the  point  of  vision  in  each  eyje ;  it  was  &c^  perfect  dark 
ness,  but  merely  a  dark  shade';  andL in  about  fiftef^n  noiinqtes,  i 
gradually  passed  off,  in  an  oblique  direction  upwards  towards  thi 
left.    As  it  was  referable  to  an  affection  of  the  nerves.  Dr.  W^ 
did  not  apprehend  or  experience  any  return  of  it,  other  nervous 
affections  being  produced  by  fatigue. '.  §ome .  years  iafber wards 
he  again  expenenced  this  singular  kind  of  blindness,  withpujb 
any  obvious  cause,  and  first  became  sensible  of  it  Ukewise[  bv 
seeing  only  the  half  of  a  person's  face ;  but  ii^il^s  caae  the  rigb^t 
«ide  of  bptneyes  was  affected,  and  con^lete  vision  wa^t  sudden^ 
restored  by  the  joy  produced  oa.^ec;ieivingin{ouQatioi2x>f  ^0  safe 
arriiiral  of  a  friend  from .  a.  hazardous  eiM^rpf^    Dr.  jWolliLstop 
has  a  friend  who  has  experienced  the  same'  affection  ior'sevea- 
New  Series,  vol.  Vii.  x 
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teen  years  pdst^  Whenever  his  stomach  is  cMmsideiablf  dMiB|cM : 
another  friend  was  attacked  by  pain  at  the  left  tetrnfo,  and  ak 
the  back  of  the  left  eye^  which  was  succeeded  fay  tws  aort  of 
blindness  on  the  right  side  of  each  eye ;  he  can  see  to  wrile/— i- 
see  the  paper  he  is  writing  upon^  and  the  pen  be^  wiites  with,^- 
but  not  the  hand  that  guides  the  pen.  The  afibotion  in  t^ia 
case,  Dr.  W.  fears,  is  a  permanent  one ;  the  pain  first  expe^ 
rienced  seems  to  have  arisen  from  some  effusion  causing  a 
degree  of  pressure  on  the  brain,  and  the  bUndness  frcHu  die 
continuance  of  this  pressure  on  the  left  thalamns  nervonim 
opticorum. 

Now  all  these  cases  seem  referable  to  the  partial  insensibility 
of  each  retina,  and  they  indicate  that  the  left  side  of  the  retina 
in  each  eye  13  supplied  with  nerves  from  the  same  thalamus,  and 
l!he  right  nrom  the  opposite  thalamus ;  so  that  the  nerves  supplying 
the  former  alone  decussate,  and  not  those  of  the  ri^ht  side;  an 
arrangement  which  Dr.  Wollaston  calls  the  semU&amation  ojf 
th^  optic  nerves. 

br.  Wollaston  proceeded  to  illustrate  this  statement  of  the 
distribution  of  the  optic  nerves,  from  that  observed  in  those  of 
fishes :  in  the  sturgeon  the  eyes  are  diametricdiy  opposite  each 
dther,  each  on  one  side  of  the  head,  the  left  eye  bemg  entitely 
supplied  with  nerves  from  the  left  thalamus  of  the  brain,  and  the 
right  eye  entirely  from  the  right  thalamus.  The  blindness  above 
described,' Dr.  W.  remaiked,  does  not  appear  to  be  rare,  but  hi 
seldom  particularly  noticed,  like  many  other  things,  becaine  it 
is  not  understood. 

This  very  interesting  paper  concluded  with  a  short  section  in 
which  Dr.  Wollaston  applies  the  sympathy  of  structure  in  the 
eVes;  indicated  by  the  effects  just  noticed,  t6  the  explanation  of 
the  long  agitated  question  respecting  the  cause  of  single  vimm 
with  two  eyes.  !^very  point  in  each  eye  is  suppUed  with  a  pailr 
of  filaments  from  the  same  nerve,  and  the  two  eyes  thus  sympa- 
thize with  each  other  in  every  point :  hence  arises  single  vistcn ; 
and  hence  also  the  reason  why  infants  direct  both  eye(k  ia  a 
corresponding  direction,  instead  of  squinting.  ^ 

JFV6.  26. — A  Catalogue  was  presented  from  die  Rev.'FearoiL 
Fallows;^  FRS.  Astronomer  at  the  Cape  of  Good  Hope,  of  nearly 
all  the  principal  Fixed  Stars  between  the  zenith  of  Gape  Towdi 
Cfepd  or  Good  Pope,  and  the  South  Pole. 

A  papisjr  was  read,  "  On  the  various  Degrees  of  Intensity  of 
the  local  Magnetic  Attraction  in  different  Parts  of  Ships;  b% 
Georgfe  Harvey,  MAS.  Communicated  by  John  Barrow,- Eso; 
FRS:  Seci'etary  to  the  Admiralty/'  •   '     .  t- 

Marth  4!— William  WaveU,  MD.  and  Capt  Philip  Fi^k«t 
King,  RN.  were  adiiaitted  Fellows  of  the  Society;  tikd  ImA 
Bishop  of  Limerick,  and  the  Rev.  Dr.  E.  Makhy,  Prebendary  ef 
Lincoln,  b^ing  unaUe  to  attend  for  admission,  reqveatedto  faavt 
their  ^namc^  inserted  in  th^  printed  lists  pf  the  Society^  a^idi 
was  granted  accordingly. 


'AJtMsi  t0  die 'Pfotudent  was  ready  fcoia  Sir  E.  Homej  Bart, 
VPR8;  enfeided  ^  Some  curious  Facts  reajpeotiDg  ^ba  Wadrua 
iM^Scal/  disoovered  in  tke  Exaouaation.  of  SpecimeuB  brougI^( 
Home^  by  the  late  Expeditions,  from  the  Polar  Circle/' 

--As 'the-  late  vaHoua  a^peditions  to  the  northern,  regiona  bad. 
becin  plannedy  primarily,  \>y  the  President  and  Council  of  the 
Rojfll  Society  Sill  Everard  Home  wished  to  lay  before  the 
Society  some  curious  facts  which  he  had  ascertained  in  the 
fflkmination  of  sodae  specimens  brought  home  by  them.  Thi$ 
he  was  deurous  of  doing  before  the  officers  who  are  to  proceed 
on  the  new  expeditions  should  have  left  our  coasts,  in  order  that 
th^  might  know  that  their  exertions  were  important  to  science 
in  various  respects,  besides  the  grand  objeclfs  of  their 
itsearehes ;  and  that  they  might  likewise  know  that  the  piokle  or 
brine  in  whidi  provisions  are  preseryed  at  sea  is  well  adapted 
to  the  prreservabon  of  the  internal  parts  of  animals,  preserving 
libem  in  a-  better  state  for  examination,  dissection,  ana  iojectioQi 
than  when  they  have  been  long  steeped  in  spirits. 

-  Vhto  first  discovery  Sir  Bverard  had  to  state  was>  that  the 
Iiind4i|}per  'or  foot  of  the  wialrus  is  provided'  with  means  for 
efaabling'  the.  animal  to  walk  in  opposition  to  gravity  preciselv 
c^tdogous  to  those  possessed  by  the  fly,  and  Uie  use  of  which, 
eeiald  not  have  been  suspected)  had  not  the  ppevious  discovery 
been!  made  respecting  the  latter  anissal,  as  described  in  the 
Phiiu  TranSk  fdr  1816.  Sir  Evetard-  at  once  recegmzed  this 
atraelBPe  6n  seeing  a  mutilated  foot  of  the  walrus^  and,  in  con- 
sequence, had  requested  his  friend  Capt.  Sabine  to  procure  him 
a; 'Specimen  of  the  animal,  which  Capt.  S.  had  accordingly 
ddbe,.  with  the  aid  of  the  assistant-surgeon-  of  the  vessel  in 
%hich  he  sailed*  The  examination  of  this  specixnen  showed, 
tfiat  in  the  hidd  foot  of  the  walrus  there  is  a  cup  for  enabling 
die^anxmal  to  produce  a  vadnum,'andthusto  walk  in  opposition 
tagra.vity.  exactly  like  the  two  cups  with  which  the  ilji'sfootispro^ 
Tided. .  'The  apparatus  in  the  latter  required  magnifying  100  times 
to  make'  the  cups  distinctly  visible,  but  in  the  walrus  it  was  dimi«- 
nished  four  times  to  bring  it  within  the  compass  of  a  quarto  plate, 
Theiauthoc^,^  wiien  writing  his  former  papers  on  the  fly's  means 
ofipvog^ressioii/  had  net  been  able  to  determine  thn  use  ^f*  the 
(iro'j^oints  in  the. foot  of  that ^ animal;  Mr4  Adams  bad  Cisllfrd 
them  pickers,  and  had  sup{)Osed  thait  th^y  were  inserted  in  the 
itovitifisrijf  Ihe  sni^Ruce  Over  which  the' animal  was  walkii^,  and 
III  ^r^Asined  itth  opppsfflion  to  >gravity,-^a  opinion  whi44i 

|ir J  Evfifnuid   Heibe  :  deemed  undeserving  of   consideration  i 

LOugh  he  could  not  assign  any  use  to/  the  points  in  qi|estioi|. 
iav^i^foot  df  the  Wafens,  boiwever,  it /is  evident  that  the  two 
faeefwhibh  answer  to  the  pointa  ifnthatof  the%  ai0  used  fprdi^ 
pnipote  of  bringing  ^the  w^b  closely  down  upon  the  surfae^ 
%f«fieBd^^fio>M  tO'  einaMe  .the.  animid  to  Icsrm  a  more  perfocst 
^aotan^y  mid. 6iaii: this  aii  «l  re^mitted  on  their  Jbeing  lifted  up. 


«»•""••    '       ' "i    •     - ~  /. 
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Thk  {lart  of  flie  paper  was  illastrated  fay  d  aVa^tij^^l^'lilr. 
Bauer;  and  it  was  sin^iar^  Sir  Everard  'olimervyd^  that^^th^ 
gentleman  should  have  had  to  delineate  the  sapQe  prgan'.ft;t/tif|> 
^uch  difie^nt  animals;  '    |     ., 

The  second  fact  described  in  this  pc^ejr  also  riela;tes''tb  tb^ 
walrus.  The  bile  in  this  animalis  received  from  the  liVerby^ala^ 
ral  communication  into  a  cylindricsd  reservoir,  with  much  mo^ilc^ 
itt  its  coats,  and  is  thence  impelled  with  considerable  fprce  it!ii6 
the  duodenum.  The  oesophagus  is  wide^,  admitting  of  large  mdt^^es 
of  food  being  swallowed^  and  of  regurgitation :  the  opening 
of  the  pylorus  is  small  and  valvular,  preventing  the  passage  of 
its  contents  back  again  into  the  duodenum :  the  structare  of  til^e 
^odenum,  pylorus,  and  adjacent  organs,  is  very  similar  to  th^t 
of  those  of  the  seat.  It  had  been  observed  by  Mr.  Fisher,  tnc 
Ikst^onomer  to  the  late  expedition  under  Capt.  Parr^,  t^at  the 
food  of  the  walrus  is  the  funis  digittttm,  which  is  fotmd  in 

freat  abundance  in  the  Arctic  seas,  thrown  up  on  the  shores 
y  the  waves,  and  also  beneath  the  ice.  ,   *       .  ^* 

The  tiiird  fact  to  which  Sir  Everard  Home  •  adverted  Ip'thik 
communication  relates  to  the  structure  of  the  funis  and  jdac' 
of  the  seal,  as  observed  in  a  specimen  of  thOse  pafts  broifeljit 
home  by  Lieut.  Griffiths,  one  of  the  officers  in  the  late  expeditjibn 
under  Capt.  Parry. .  The  vessds  composing  the  foritier  ar^  not 
twisted,  and  are!  about  nine  inches  long ;  at  the  distance  of  ijiree 
inches  from  the  placei^ta,  they  ana^tomoze  into  'bldpa-VeyeLSj 
which  are  connected  with  the  placbnta  by  t^ee  mj^nibrmouk 
coats;  the  whole  conformation  giving  great  fi-eedtrm  ro;Jflre 
^mbryonic  circulation.  Drawinjgs  of  this  subject  add  thkt  last 
ikoticed,  made  by  Mr*  Rose,  a  pupil,  qpd^r  the  authi)^  p^f  Sf. 
George's  Hospital,  were 'annexed  to  the  paper.  ',    '     ff 

A  communication  was  likewisj^  read,  entitled  ^'  Some  f^tiih^ 
Particulars  of  a  Case  of  Pneumato-thorax ;  by  J.  DAVy,,MD. 
FRS."    Qf  this  we  shall  give  an  accou^t  ip  our  m?xt. .        •  '  •  - 

ASTItONOMICAL   SOCIfiTY.  '  0     i) 

JPei.l3.-*-This  day  being  the  fourth  anniversary  ,9f  the  SoNC^e' 
a  numerous  meeting  of  the  members  tool^  place,  at  t^<^  >api! 
n^ents  in  Lincoln's  Inn  Fields;  when  a  vety  satiiifactbilj;  tegt 
upon  the  state  of  the  Society's  affairs  ana  proceedinigi  during 
the  last  year  was  read,  and  ordered  to  be  printed.  This  r^pi^in 
paid  a  due  tribute  of  respect  to  several  members  tvhom  tlie 
Society  has  lost  by  death  in  the  last  year,  and  particularly  to 
Col.  W.  Lambton^  of  Madras,  and  Dr.  Walbeck  of  the  Observar 
tory  at  Abo.  It  gives  a  succinct  account  of  the  measui'ement 
of  the  largest  continuous  arc  of  a  meridian  yet  effe6^,  '^Iticn 
^cetipied  the  former  gentleman  upwards  of  tw^ty  ylsfe^,  jijii 
India.  ,         "^,^  ' 

•  The  Chairman  (Mr.  Gdiebrooke)  then  p^odeedec)!  t^  dtstlfllute 
the  honorary  rewards  of  the  Society^  viz.  I3ie  Sbci^fy%^g6ld 
medal  to  Charles  Babbage,  Esq^  FRS.  as  a  token  of  the  high 
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€)if|iix^ot^jLn..w}ii9K;il  hold^tjbis  valuable  iaveationiof^u  engine 
^tc^lciilaliag.maihematical  and  astronomical. tables,  being  th^ 
ni^tm^iX^  awarded  by  the  Society.  A  similar  gold  medal  to 
Prof.  J«  F.  Encke,  Director  of  the  Observatory  at  Seeberg,  in 
Q9tl^l,  JTorihis  investigations  relative  to  the  comet  which  ofars 
In^.namt^,  a^id  whiqh  led  to  the  rediscovery  of  it  in  1922.  The 
silver  medal  of  the  Society  to  Prof.  Charles  Rumker  for  th^ 
rediscovery  of.  !l^cke's  comets  and  a  similar  medal  to  M.  Jean 
Xquis  Pona,  of  La  Marlia,  in  Italy,  for  the  discovery  of  tWQ 
comets  on  the  3 1st  of  May  and  13th  July,  1822,  and  for  hi« 
i^ndefatigable  assiduity  in  tnat  department  of  astronomy.  The 
chairman  prefaced  the  presentation  of  each  medal  by  a  most 
eloquenti  learned,  and  interesting  address  of  considerable  length, 
aU  of  which  were  delivered  in  the  most  impressive  manner*  They 
were  replete  with  information  on  the  successive  improyc^menta 
jua  machinery  for  assisting  calculation,  as  well  a^  on  cometary 
l^troaoi^,  jand  we  were  happy  to  find,  that  in  consequence  of  a 
motion  made  by  Davies  Gilbert,  Esq.  MP.  apd  seconded  by 
J^n  FuJUer,  £^.  they  wUl  be  printedfor  circulation  among  the 
members^ 

...  TJtie  leljec.tion  for.  the  Officers  and  Council  of  the  Society  for 
th^  ensuing  year,  then, took  pls^ce,  when  the  following  appeared 
^to,be  the  unanimous  choice  of  the  meeting,  viz.:--  .     , 

^,J^fy$idefit,T—B,*X'  jColebrooke,  Esq.  FRSL.  ar^d  E.  and  FL&-, 
,]  Vi(ie,-:pre4deinis, — C  Babbage,  Esq.  MA.  FRSL,  and  jE,; 
Jf,/,Iiuily^.]paqi  EBS.}and.X.S;;  Sir.  B.  Hohhouse,  Bart.  FRS,; 
a^ifl  Tjhe  Right  Hon.  George  Earl  of  Macclesfield,  FIIS.  . .  ., 
,  TrmmW' — Rev.  W.  Pearson,.  LLD,  FRS.  .  . 
.^S^r^tQxie^.-—Q.  G.  Gregory,  LLD»  Prof.  Math.  Roy,  Mil 
Acad.  Woolwich;.  J.  Millington,  JEsq.  FLS.  Prof.  MecU.  Philqsk. 
J^pyaKX^^^itntion.  , 

i^fforej^^Setretary. — J.  F.  W,  Herschel,  Esq.  MA.  FRSIj. 
anci  £i.        t      ,  .      , ,  .^'    ■ .' 

Coii/ici/.— Major  T.  Colby,  Roy.  Eng.  LLD.  FRSL.  and  E. ; 
G.  Dollond,  Esq.  FRS. ;  Bryan  Doukin^Esq. ;  Capt.  J.  Frank- 
1J9^I15$.  ERS.;  D.  Gilbert, JEsq.  MP,  VPRS.  FLS,;  B.  Gom- 
J^rt^i,  E^.  J?RS. ;.  S.  Groombridge,  Esq.  FRS. ;  and  I),  Moore, 
Esq.  FRS,  SA.apdLS.  -  . 

^  ,^everal  new.mpm^bers  and.a^isociates  were  nominated,  andthp 
grei^J^r  pajrt  of  t)je  Society  adjourned  to  Freema&ona'  Tavern, 
vfhtx^  aj<^nner  was  provided. 

^ » I    \- 1  ,  o  * .  I  •  \    »  f   • «       ' ,       •        •  '  '         '  >  ...  . .   ,  -; 

GEOLOGICAL    SOCIBTY.  /      «      , 

m -f^^^^  19,  ,1823.-*-rA  paper  was  read,  containing  Geological 
^Ij^^vftionatcotl^cted  on  aJourney  through  Peitsia  from  Bu^b- 
^e  iatA^  l^fiT^ian  <3ulph  to  Teheran;;  by  James. B.  Fmser,  Esq. 

>  t  Tj^  ^(l>oc  ia  of  opinion  that  botl|  the  €^$t  and  west  Bides  of 
^y^xfiv^  0ul()Jh  to'  a  great ^xtentj.  consist  of  a  calcareous 
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formation/ vhicb^  it  is  ascertained^  inaaay'paUscootiiiiKi^'faf 
iniand;  •  In  a. part  of  this  formatioo,  his  foute  front BoakkaiC^m* 
meiced;  bHween  wbick^pl^ce  and  8hiraz^  iih^  HiUs  aref  cf^mfmi/fA 
ml  suluhateii  and  carbonates  of  litnei  amd  the  atrata  ofleQ^mltfBli 
cUstumd.    Through  i  large  tract  of  this  coantry,  carBonate'^iF 
Ui&e  is  intehnixed  with  thegypsum^  but  in  parts,  rocks  of  ^uta 
gypsum    occar,    and    vety  frequently  aecompanied  bv'^^* 
Streaols  and  lakes  of  salt  abotindy  and  these  is  a  conirfderBlbtB 
one  of  the  latter  at  Shiraz.    Proceeding  northward,  the  nMte 
from  Sbiiaz  to  Ist)ahan^  a  distance  of  about  8S0  miles,  U^a^rer 
an  ele^rated  oountry,  the  nature  of  which  is  similav  to  that  before 
described,  but  the  cwrbonate  of  lime  predominates*    BatwMti 
the  village  of  Oendoo  and  the  town  of  VesHdikhaust^  Mr.  Braa«r 
found  day  slate,  and  a  oonglometate  rook  indomBg  pabbiea  of 
«uartz,  greenstone,  and  limestonei  cemented  by  oarbonata:  of 
kme ;  strata  of  this  aggregate  rock  alternate  with  a  finer  sbsuA' 
atone.    The  mountains  between  Ispahan  and  Teheran,  are  oi  « 
oharacter  very  different  from  the  preceding ;  among  them  clcp^ 
^te  was  observed,  and  the  highest  region,  which  readies  a. gveat 
elevation,  consists  of  granitic  rocks. 

Jan.  2, 1824.-*-A  paper  was  read  ^^  On  the  Geologieal  Stroe- 
tare  of  St.  Jago,  one  of  the  Cape  de  V erd  Islands ;  'by  Major 
Colebrooke.'' 

From  the  observations  .of  the  author,  and  the  aceompanyiag 
n>^cimen8,  it  appears  that  at  the  landing  place  near  the  towAtof 
I'orto  Prago,  m  St.  Jago,  the  rock  of  the  diff.  is  composed  ef 
fragments  of  trap  imb^ded  in  a  hard  pure  white  oarbonkte  of 
lime.  The  fragments  of  this  breccia  are  generally  smafl,  and 
none  of  them  rounded  by  attrition.  The  cliff  on  which  stand  the 
batteries  and  town  of  Prago,  is  regularly  stratified,  and  at  the 
bottom  are  beds  of  a  calcareous  sandstone  alternating  with 
others  which  contain  spedmens  of  a  large  oyster;  in  botii  <^f 
these  beds  occur  pebbles  of  trap.  The  stratum  which  efo)nis 
the  ohff  is  from  eight  to  twelve  feet  in  thickness,  and  ooneistai>f 
trap.  .4* 

Jan.  16; — A  paper  entitled  '^  Outline  of  die  Qedogy  of  the 
SMrth  of  Russia ;  by  the  Hon.  William  T;  H.  Fox  Strangwlsjfa, 
MGS/' was  read  in  part.  .      i.  .,. 

'    JSklh  6.^-On  this  day,  being  the  anniversary  of  the  Sodety,  tike 
following  gentlemen  were  chosen  as  Officers  and  Council  far  the 

Presideni.—Rey.  W.  Buckland,  FRS.  Prof.  Ged.  and  Min. 
Oxford. 

Viee»President8,'*^A.  Aikin^  Esq.  FL9.;  J.  Bostock,  MD. 
FR.  and  L8.;  O.  B.  Greenongh^  Esqi  FR^  ilnd  LS.  }*  mid^H. 
Warburton,  Esq^  FRS.  i.   .  ..  t 

Secretaries^^C.  Lyell,  Esq.  FLS. ;  P.  B.  Webb,  Esq.  Pt9. ; 
and  T«  Webster^  Esq.  •(        i 

Fin'eigm  <S«ttetory«wH.  Heidand,  Bsq«  .  '  * 


Mt4}  U$i$6tfvhgkiaSm^»i  Sit 

'  TMaMUW.-^i'TiWlQtf  £sq4  '•    •    ''   <i  r .. 

CaimciL^&iTT.  B.  Aeland,  Bart.  MP>;  J.  PukeofBadfofil, 
rh.md  H8.;  Wi  Qift,  £*q.  FRS.;  H.  Tv  CoIebtPOolcfN  £aq* 
PR,  and  LB. ;  Major  T.  Colby>  LLD.  FR&»  U  and  E.|..T.  Ho«»- 
ieM^  M]X'FL&;  Sir  A*.  Crichtob^  MD.  FR.  and  l&k;  a 
fitokea,  Esq.  FRA.  and  L& ;  T.  Smith,  Esq.  FR.  wA  l&.  ( 
W.H.Pepys,  fiaq.  FR.  L.and  HS.$  Rbv.  Adam  Sedgwid^  UA. 
FRS.  Woodwardian  Prof.  Cambridge ;  W.  H,  EMOii,  MO. 
FRS. 

jKMyier  ^lAe  Musewn  and  DrHughtsinam — T.  ^Webster,  Baq. 

FA*  20.-— A  notice  was  readj,  ctf  the  DisooT^rjr  of •  .a  |^«ffii^ 
Skelatoi  of  the  Fossil  Genus  hitherto  oalkd  Plaaiosaiirtts )  hf 
(he  Revi  W.  D.  Conybeare,  FRS.  MGS.    .  .  i 

The  Plesiosiiuras^  which  is  the  subjeot  of  this  notiee^.iMs 
foand  in  the  bine  lias  of  Lyme  Regis,  in  Dotaetohirew  ]ba  ^ 
whple  axterior  portion  of  its  vertebral  celutea  the  skeleton,  is 
«nlire>  and  of  the  remaining  parts  of  the  animal  few  ai%.waiit»Dg. 
In  tha  Transactions  of  the  Qeologieii  Soeietj^jj  roh  6>  andi  vpLi 
■sisoDd  series,  the  andior  had  attempted  to  assign  (t<»  the-  Tssiaiiis 
dispersed  and  disjointed  remains  of  this  animal  which  were  than 
luu>w%  their  rdatiye  places  in  the  skeleton,  and  hid  opinions^  he 
ebservei,  have  now^  in  all  essential  points,  received  fml  confimt- 
ation.  After  pointing  out  the  errors  into  which  he  had  fallen, 
Mr.Goaybeare  describes  the  osteology  of  this  vemarkable  fossil 
aninml;  the  most  characteristic  and  distingaishing  features  of 
whidh  afe,  the  extraordinary  length  of  the  neck,  which  faUy 
equals  that  of  the  body  and  tail  united,  and  the  niimbat  <^ito 
vsrtebraBi  which  very  mr  esiceeds  that  of  any  aninsl  previously 
known. 

MBTE0B0L06ICA1&   SOCISTY. 

Jdn.  14v^The  Comsoittee  appointed  by  the  (Souilcil  of  tiiis 
fiocieiy  to  consider  and  report  upon  the  best  means  of  establish^ 
ing  correct  and  complete  series  of  meteorological  observations 
havittg  presented  their  Preliminarjf  Repart^it  was  cOkntnunicsited 
by  the  Council  to  the  Society,  at  this  meeting. 
•  The  Committee  represent  in  this  Report,  that  the.fimt  and 
primpal  object  of  the  Socielv  is  to  obtain  accurate  and  eomptu- 
rable  observations  of  atmospheric  phsenomena  ifrom  all  paH^  of 
llie  world ;  and  after  adverting  to  the  advantdgdft  which  would 
itsQit  fkom  the  geaeval  adoption  by  meteorologistswof  instru- 
ments graduated  upon  the  same  scales,  to  be  examined  by  all^at 
the  same  hours,  and  the  results  noted  upon  the  saoM^  pla%  they 
proceed  as  follows :  .      >.  •. 

^' The  Committee  are,  however,  aware,  that  there  toe  anaiiY  and 
weighty  difficulties  in  the  way  of  such  an  arrangement,  and  that 
much  time  would  necessarily  be  squired  *folr  their  consideration 
and  .  discasaion ;  they  therefore  i^conlbiend  that  iip9)^iate 
measures  be  taken  to  procure  correct  registers;. of  ,ooinpafsbi^ 
observations  from  different  parts  of  Qieat  Bijtajbn  a^d  Jtat^Ql<^ 
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n^8|^  well  a9^^m  other  paiifts  of.the  world^^^fiWi  imtfuinfptfi 
gr^fWAtea  to  the  common  scales  v  Ta  effectqate  ithis  p^irpf^f^ 
fyith.a<)iirfuitage|  they  consider  it  ^bsOhiMy  aece^acy  jiihat  t^Jft 
Hibt^rologif&al  Society  of  liondon  sboulclset/^he  ei^imaph^i\^ 
requisite tprecisiett  h]^  estabfiehing  a  Meteorological  Qb^erv^to^ 
inthf  metppolig,  or  its  yicinity,  and  instituting  op^natiaps  to  bf 
cbnclucted  with  undeniable  accuracy,  and  wiui  UMSftrHi;^];]^  ,of 
standard  excellence.'^ 

A  paper  was  read  "  On  the  Natural  History  and  probable 
Catises  of  the  Vernal  Winds  of  the  North  of  England,  as  thev 
prevail  iii  Westmoreland  ^  by  John  Gough,  Esq.  of  Kendal. 
Communicated  by  Dr.  Bh'Kbeck,  President  of  this  Society.'^ 

In  this  paper,  Mr.  Gough  minutely  describes  the  phaenomena 
wMcU  "abcOnipany  and  eharabferiffe  the  periodical  ea&rterly^inds 
of  spring,  especially  os  4hey  prevail  in  Westmoreland,  and 
states  me  ralowing  opinion  respecting  their  cause,  with 
various  illustiratrtttiiis  of  it.  The  cause  of  th^se  winds  may 
te  AiafBtftd^tO'the  progrestliTe  «draiice»iof  the  sprifAg^ftoai^lhe 
tfottfli  1)0  ^e  m(>rth'.  This  reason  eotumehces  4n  Italy  «tbbtrt"tiie 
20th  of  February;  it  is  equally  advtoced  in  Westmtyreiatitt 
lM^dtK««h«  tfiMdle  of  April,  at  whi6h  time  the  countrit^k  situated 
i«ft''th6'  confines  of  the  Arctic  Circle  remain  huried  .in  i^nowy 
Thife  feoveHng  w3t  unavoidably  arrest  the  progress  of  spring  in 
its  advances  towards  the  Arctic  Circle^  and  prolong  a  .iuij^er 
kiiM  of  winter  in  the  aprthern  regions.  The  del^y  herie  ppu^ta^ 
9«t  is  certain  and  annual,  JbQpau^e  the  solai7vbeal>  in^lQ%d,i4^ 
^unoiHig-the  surfaee*  of  the  country  thus*  biortedw  ia  «siiow)sii8 
ftbwnihgd  bjFthe'iey  cevering^  andein^oyed.i»  eoMnerting.it  hito 
wMdsr  €^  me  temperature  of  melting  ice.  While  the-utm*^ 
«iap|K»yed  in  remo(<4ng  thjeimpodim^nt  to  vegetation^  i^  lii^ 
m¥th,  hU'beMns  are  warming*  the 'plains  and  vaH^y^  of  Eii^Kbitt^ 
itf^^onsequence  ofi^Aich  thethermomete^in  the  shade  ftteq«i^t3^ 
jstands  between  6f^ and  70®  at  noon,  daring  the  latter  pafViSf 
tApril^  and  falls  occasionally  to  the  freezing  pcunt  in  the  t^}^^»!'1] 

These  facts  show  that  the  inhabitants  of  Britain  enje|y  wan 
Advanced  s^te  of  temperature,  while  the  people  of  Swed(^  #^ 
J^Qrway  are  exopsed  to  a  degsee  of  ^Id  equcu  to  tbe(.rigPWfl<^ 
'i^jiir  wioiteCb  The-^reoedia^differen^e.in  thetef»peralur6«jQf}tbe 
Mmitephiere  of*  Bnlain  ana  the  m&tt  northern  ittgionaj  giiresoa 
^heater  sp^clfio  gvavity  to  thenair  of  ^Sweden  and-Nor#ay  Ami 
tditihatiiof  «£tnfgl«nd>'as  well  asiaH  the  iat«p^ning  cototiAefi^  tkM 
iyr^4toe'frewsftow ;  and  thi»  excess  of  deniiiiy  is^  iis^'Mr^  06ii^s 
opinion,  the  cau»e  of  the  verna!  winds.  *        '      .  j  i..  ^  ,.  -- 

"  %i(^i'aS  other  commtinications  were  likewise  tead: 

^     '  MBDICO-BOTANICAL   SOClttlTV.  '   ""    \"'    '^ 


Jfim^  15r^The  Medi^o-Iiotanical  Society  of  Loiim^ 
SEuanive^saiy  meeting,^  when  the  lbUowiag<Coui)cil  wf^^^tfd 
for  the  enawng  year,  viz. :— « 


^^  WP**Bf^, '*RS.  JPHesttfrfff;  Dr.  PaWs,  -FftS.';' W.' 'fi/T; 
Mbtffb'}  3:Bt6^ti,  'Esq.'FRS.;  W.  T;  Brandt,  Esq/'FftS^ 
gfrJ:*lac  Oregor,'MD.  FRS.;  Sir  A.  Crichton;' tffit).  PRK 
fteS^P^Menh:  W.  Tfewman,  Es^.  Treasuter;  Mr.  G/Hold- 
atoik^ '  S^dretarjf :  J.  Firost,^  Esq.  I'ro/*.  of  Botany :  T.  Jo&eAl 
mq;;  W.  Yatrell,  Esq;;  Ti  Andrews,  Esq.;  A.  White;;  Esd;j| 
Dr.  J;  EUiotson. 


Article,  XVH, 


ARTTm.p^    XV  11^ 


^  SCiPNTIFlC   INTKJLLIG£NC£,.  AND.  NOTICES,  OJf  SX:^i%C^p^ 

COKNfiCT£l>-  WITH   SCfENOsL         ■■>  :'    iOr 

L  Improvement  in  the  Mountain  BaromeUti    «•      r    .  ^v 

,  Mil*  Newman  has  proposed  to  remedy  the  iticonTenie&ees  bf  tfij 
camiaoo  instrument :  what  these  are,  and  the  mode  of  removing  Aem^ 
m.Q  fball  give  in  his  own  words: — 

,  <*  The  object  has  been  to  correct  those  defectsand  errors  which  arise 
from  Uieuse  of  a  wooden  cistern  and  leather  bag,  in  the^  cf^jmrnon 
barometer.  It  has  been  found  that  when  the  cistern  ismade  of  ^  wood 
sufficiently  sound  and  close-grained  to  permit  of  the  pressure  requirej| 
iromi'ihe  screw  to  make  the  instrument  portable,  that  it  is  so  imperf 
Ymtd  td  air,  as  not  to  allow  it  to  pass  with  sufficient  freedom,  and  conr 
\iequenlly,  that  when  the  instrument  it  used  at  any  great  altitude^  th^ 
vaertwrj  cannoi  fyHA  into  the  cistern  except  with  eonsiderafole  diffieuhy, 
and  a>loog  time  is  required  beibre  an  accurate  olMfervation  of  the  air'^ 
pressure  can  be>mbde ;  most  geneeally,  however,  the  cistern  is  suffix 
fwnt^  pervious  to  air,  but  it  is  then  found  that  on  screwing  up  the 
ip^^^cury  to  the  top  of  the  tube,  a  portion  of  the  metal  p;eiierally  makes 
J^  way  tbrojugh  (he  wood,  thus  soon  rendering  the  instrument  lyiite 
pseless^;  ,for  it  is  very  evident  that  a  barometer  that  loses  a  portion  of 
mercury  from  the  cistern  by  making  it  portable  or  otherwise  aifJEer  ft 
is  adjusted,  can  no  longer  be  correct,  or  give  the  height  of  the  column. 
!''^'  To  obviate  these  inconveniences, 'I  nave  substituted  a  cistern  of 
Won  in  place  of  the  wooden  one ;  it  is  fsistened  to  the  tube  by  a  thick 
W)Hjir  of  wood,  which'is  glued  on  in  the  usual  manner:  a  screw  passes 
thtough  the  centre  of  the  bottom,  so  as  to  move  in  a  hne  with*  the  ba- 
rometer tobe  ^  it  is  terminated  inside  the  cistern  by  a  piece  of  eoflt  tied 
mioe  with  leather,  so  that  the  iiistrumcnt  beiVig  inclined  ^t  the  tabe 
I9IIY  fatQ  filled  with  niw<HWy»  this  ^orlc  may  be;saBewedrAip  Itcatatlkthe 
eod  qf  the  tube,  and  effeqiually  preserve  fbejpsetal  mAimAw:4imUi^ 
tion,  without  subjecting  the  cistern  itself  to  any  pressure, 

'*  As  there  is  no  pressure  on  the  mercury  in  the  cistern,  the  wooden 
cap  may  be  left  so  porous  in  one  part,  as  to  allow  of  the  ready  access 
of  air,  so  that  the  column  shall  faJl  freely  to  its.  proper  level,  without 
any  danger  of  losing  mercury. 

;'  '^-Ahoieh^r'gretft  Object  in  a  mountain  barometer,  is  to  obtakk'the 
Vedfpettitiire  or  th^m^rciwy,  which  is  done  by  fiidng  a  (heniidm^fe^ 


3U  S€kmff»  4iikms€t«^i  lAtm^ 

iHth  Aebtdb  milktiiWVB?  I  iM^efoyiid  «M 

ler  in  my  hand  m4  near  the  b^dy,  the  temperature  ia  iooreaaed  const* 

dsraUy.  and  witt  ficequently  r^e,  as  high  as  HSP  Fahr» 

<<  In  we  barometer  of  ppmmon  cDnstruction,  tbeJieightorthe  column 
of  mercury  is  marked  off  froin  another  instrument,  presumed  as  a  stand- 
ird»  and  m  that  case,  the  actual  height  is  rarely  o^  ever  glTefl,  for 
e^ry  change  that  takes  place  In  the  weight  of  tne  atmosphere,  altera 
bpraoaiers  more  or  lesa  according  to  the  proportion  #fatcii  tke  diaaos^ 
ters  of  the  tubes  bear  to  ihose  of  the  cisterns,  and  for  that  reason,  upoia 
ii,^^;,>;.»y  twenty  barometers  no  two  will  agseot  unless  they  were 
nmrked  off  together,  and  happen  to  stand  at  that  exact  height. 

'<  To  remed^  this  source  or  «rror  each  instrument  may  be  reckoned 
a  standard,  the  height  of  the  toiumh  ii  marked  off  from  the  surface  of 
die  mercury,  and  the  point  given  at  which  it  was  marked  off;  when 
with  the  tc^rtedtSbn  for  the  catmciiief  of  the  tube  ahd  cistern,  and  also 
the  temperature,  the  actual  height  of  the  barometer  is  ascertained. 
Upon  examining  the  first  four  which  I  made  independent  of  tech  other 
4Nidiis  principle»  one  fbr  Mr.  DaiiieU,  one  for  the  Royal  Society,  and 
two  for  Capti  Sabine  i  they  agreed  within  *0(H  of  an  inch  with  each 
^ber/'-^insiitotion  Journd»  xvi.  277.) 

IL  VegeUibU  AHaties. 

Bf h  Brinde  has  lately  given  analyses  of  sclveM  of  thefe  bodies,  some 
if  ^hidi  dlAir  niucli  from  tho^  or  MM.  Dumas  and  Pelletler,  tnen- 
tfoned  Ih  the  AHmds  for  January;  The  most  remarkable  discrepance 
tk  ia  the  analysis  of  cinchohia.    The  mean  of  Mr.  Brande's  analyses 

^y»s  ftn  Iti  eonstltuehts 

Carbon. •.ki««»i«»«..««*4««..  79*30 

Ai^io.  ...... «4 4 ld'7S 

HjEdrogen«»«....^.«4....«4«  .*    7*17 

100*19 

!H£  siibslahce,  acMrdtng  to  MM.  Dumas  and  Pelldtieri  contains 
,imd  consists  of 

Catbto.  ..•.^.... 76-97 

Atote.. 90* 

Hydrdgan . . . ; 6-22 

Oxygen 779 

100-00 

The  foUowii^»  Mr.  Brando  stales  as  an  approximatioB  only  to  the 
4Damet  proportions  of  the  elements  of  quina: 

Carbon*..-... .^••*.» •♦♦^  7S80 

,Aa^K^« »•»«*,•#»*»•<«#(. ««•••« *  jS*OQ 
^,           Hydroge9i.>..4  »•«. i«..4M.««.4*«    7;65  i 

Oxygen .••...... 6'AS 


•  <  •      ' 


MQf.  Dumas  m4  IVtlalUr  fiftdito  e«Ni8(iV4«i|#»«  j)^:^  ,     .     , 

Carhbn ..r  75*08 

Hy^rogda .,.1     6-66       ^ 

o*ygen.. ..,.......' ;/.'.  IfriS    ' 

ioo-fifl 

The  differences  in  {he  proportions  of  azote  and  oitjrged  kh  ^i^^ 
cdh^derable.  .     ^ 

In  the  analysis  of  niorptiia^  the  agreemeni  is  mueh  iKreaier  ttiir 
could  have  been  expected  from  the  great  differences  mMieed  in  citti*' 
phonia  and  quifia.    Mr.  Brande  gives  as  the  elements^ 

Carbon««i..i..».. 4. 720                       * 

Azote .•.....•••••.»••.  6'S 

Hydrogen j,..*.; ♦..  fi*5                        \ 

Oxygen * 17'0 

iDO  0 

whUe  ]ViM.  Dumas  and  Pelletier  litate  its  ornnposition  to  bet   .  » 

Carbon 72*02 

Azote i. ...... .: 5*53 

Hydrogen ,.,.*.,....  ,  .Y^Ol 

Okygen ...I. .'l4-8*'     '         ' 


I'l   I 


9940   •  *    ■      •   -'^ 

'  Xcdordihg  to  Mr.  Bussey  (JnnaU,  N.  S.  vi.  2i29)^m6rp&iais  coinpbii^  oT 

Qarbon.... *....*.*-...  690 

Azote ; ;•:»;;;.♦     4^ ' 

Hydrogen....  *....* *;. '  0*5 

Oxygen. ; •...*•.•  fiO^ 

100^ 

In  tliis  analysis  tliere  is,  a  difference  of  more  than  five  per  ca>l«  in 
the  quantity  of  oxygen  comoared  with  ^hat  in  the  last  quoted;  h^^ 
while  mm!.  Dumas  and  Pelletier  differ  from  Mr.  Bratide  m  aksiglting 
nearly  eight  per  cent,  of  oxygea  ta  cinahoniai  they  add  Mi  Bttsscyr 
differ  from  Dr.  Thomson  in  stating  azote  to  be  onaec  the  c^nstituettls 
of  morphia,  andt  according  tohimf  it  is  composed  of 

Carbon. *  * ... ; i . . .  44*78 

Hydrogen .... ; ; . . .     5*59 

Oxygen ; 4^9*9 

•        '  200*00  *    •** 

"  « »  • » 

From  the  difierent  statements  whlcii  have  been  thus  made  with 
respect  to  the  cAihiposition  of  these  vegetable  alftfttfe^i  it  appears  pro- 
blem either  thdtdittbrent  substances  have  b^en  empbjrM  Under  ihb 
•ame  name,  or  that  in^rity  must  have  be^ii  iii  MtAe  ewes  mixed  with 
them ;  if  the  diffierence  existed  as  to  the  quahtity  of  Mnt  Other  eleitieaS 
itistead  of  the  presence  of  azote,  it  might,  perhaps,  be  referred  to  mdst- 
iti«,  or  trater  of  cryslallizatidn;  but  as  tnd  case  stands,  further  experi- 
menta  ate  necessaiy. 


3W  Sfie^.  Xnt^ig^.  i^nm* 

♦      .  •  •  •        ' 

III.  Dcebereiner^s  Bu^miUr;  ^  "^ '   j  ?     i  j  '  »d 

.  )IVoE'l>csbeli^i^(er  hdvib^  tfug^^6d  the  ti^i^  offiil^el^^r  d?v)d&'d^'^'ii(^ak 
fbrtlie  pttrpoge  df  d^t^amg  mtifiite  j^dnTdn^  6f  oiLyuih  (a  a  gii^^ 
Mfacttre,  in  which  hydrogen  tflto  ii  present,  Iffc^rs.  iknietl  litid  ChiU 
dean  n^xed  IK)  tn^asor^  ^atmospheH<;  dilr,  With  ;^7  Meksures  of  htdrcC 
gen  sas,  and  passed  up  to  the  mixture  a  small  portion  of  |die  j^fatina 
powder^  procured  by  heating  the  ammoTiia  muriate  to  fei[fa^es6M  and 
ioOnt  idtota  ImU  With  pr^dpRtfited  dltimina:  Tiie  pdletVas  mted'f^d 
bytha  bkrwpipe,  immediately  before  it  was  used ;  its.sizeaboift  itik^OT 
it^Mi&H'pea;  The  absorptionatoounted  to  l3  meiiW^s  =^  4'^t)xVgefi. 
If^ngt)'!  df  u  ttfeiisure  more  than  the  miantitr  (^f  dlcvgen  in  mfflei^ 
MreB  itf  Btmoeplv^rie  air»  Sivhieh  may  prcm^dily  have  arfeeh  iVdm'  as!!^ 
iibparky  in  th^  htdrogen^  or  from  some  mimite  unpei^ceived  bubbly 
^jMT^^eiitiHiglednntfaeinerteury.  .     .       -  :.a» 

Another  mixture  of  common  air.  and  hydrogen^  in  Vhich  tl^e  la^i^ 
..  jt  in  e<m9id0rtibl^  exceis,  yt^i  deprived  pf  its  o%yg&n  by  tfie'peHets^ 
an^  when  thenix^^tption  was  complete,  38  measures  of  the  resldudu  gits 
weietsikeny'andii'msh  pellet,  heated  to  redness^  immedi^t^^'lT'tielStr^ 
iMMM^isedj  paisi^  op.  After  standing" nbouft  a  quarter  df  &h  nbi^,*'iu> 
id>8orption  had  taken  place.  The  tube  and  the  mercury  werse'tHiml 
placed  before  the  fire,  till  the  whole .  apparatus  was  too  hot  to  be 
touched  with  the  nak^d  ha^.  It  was  then  removed  tirom  the  fire,  and 
wh^n  cooled  to  its  original  temperittiire,  the:  pij^tfii]^  ocf^oplpdiiag 
before^  exactljf  80  m,eas'ure&  The  ppwd(^r  bf  platina  wiih^  %dj;cyp^^ 
seems,  therefore*  to  bcadmirably  calculated  £br  eudioi^trical  pHr,p|(^8(^« 
.Its  ajiplicatiofi  i&  extremdy  single  and  ea^y,  it  is^^^j^y.  \x\'ix^^V^/i^ 
siii^'no  error  need  be .  apprehended  from  .th^  formatian'of  amiiip%h||| 
even  at  considterably  devated  temperaiui^.  Jt'4ippeai^^lflO>M^ij^ 
well  (Calculated  *for  ascertaining,  th^puriiy  of  simple  g$isesi  |itilQ|^«f|if 
far  as  regards  admixture  of  atmospheric  air.  *  'Che -ox jig^)  u^  l^rVi^gi 
minute  portion  of  common  air,  mixed  with  carbonic  acid  gas,  and  a 
little  hydrogen,  was  immediately  absorbed,  on  passing  up  one  of  the 
little  pellets  to  the  fRfxtm^e.^^^tmniatton  JoWnat^        374.) 

•.     '     ■      .  •        • 

jy^^^io  Minerak^ 

Mr.  Brooke  has  lately  described  two  new  mineral  bodies;  to  the 
first  he  has  given  the  iaame<of  CJ^j^r^si^i^a  a<)Qou<it  of  the  attention, 
ttnong  other  induciiiHehts,  whi6h  Mr.  Chifcfren  has  shown  to  mineral- 
ogical  chemistry.  This  Qiineral  was  vosX  \^ith  in  Devonshire,  and  was 
said  to  have  been  taken  from  some  part  of  the  ground,  which  had  boen 
perforald^  fbrufae  Tavistock  danal ;  ly  was  supposed  at  first  tj>'^e  car- 
Iwiiae&of  iron;  but  Dr.  Wollaston  determined  that  it  was  kfiho^hatA 
of  m^rm  andiron.    '      "       ' :  -J;;''^  ^^^ 

"  «iti  pritbarj*' fblftti  of  the  ci'vsfal  is  assumed  by  Mr.. fer^kej|fjbeA 
risht  rhombic  prism ;  but  he  has  not  succeeded  in  cleavih^lt!,r,!^ie 
4^st£s  Scratch  glass ;  their  colour  is  ^wine-yeilpi^..  ^ey  occur  ^n%e 
surface  of  crystallized  quartz,  and, might M^e  mi&ik^n 'tiv'V'Cakuai 
^diye*^^t>fo?s6pha^^  '^  ".  ^    \  :;T/V    fnT^^4) 

''The  next  mineral  was  $enl^  among  othe^r'TestiVi^  sxtt)^^^ 
WC  Broo1{e  &y  I)r.  BomervfireVJfrfim  wljiich  ctrcuinstanc^^&  oas  nium^ 
\t'Shn$iMint9 ;  tfid  ptiitiary^ftrm  of  the  prystal  isVj  m/^mmteS^ 
l>ut  the  crystals  are  ihbdmi6d  1^  humerbus  secondary  j^mes;  ifidym^ 


be  cleaved  parallel  to  IW  tffitrtifnll.^pfaiM»»  llut^  Imperfectly,  if  at  all, 

c4m  w.  k  vc^y,pilc|  dwlli;iw^flw  t  they.occ«M?,wi  <fiiuti^.fl|wilh  loMal^ 
fi^^  bl^c^  ji^oa,  smnfith  0^<}^  ftu))«taii^Q;»o«  )^(Maini|ifii);4lM. 

™f ^ .^'^^^  V   .    ' ,     M     'r  '^y^^     '^^  ',.'';  ^I'i'- 

I^fjjni8<fubsta^e.inigu(:a(£^  mifits^k^for  ldQariilM»);)butUaf 

mi\}oh  aQtber;.t4e  cle^vMe  parallel  ta tbf^.teropinal.  platMe»  0iiMfcflMi», 
0{^pcti(  aad  tliQ  cross  Ikaattvre  mqre.glqa^* ,  4Vtr»  CbjI4i9ei^J)ai^Al«6 
cpiiiparWd  the  characters  of  this  roiaeral  under  tbe.blowpipe  wftlLtlMse 
jr  £.1^- — ^     \x7u J  ^1^..^  :^  "^^  forceiKft'iMightlyidtwipH 

,^,, — .^,  .„.^^  ^  ^,  -^ .—  B,.^ — , — ^ ,..  .io€9ra«e  beii^  gorawiriu , 

with  borax,  in  the  reducing  flame,  ic^r4f#i  jpi9i^eeH'.^^i^fl^guiBn$ 

.i\jlr,  IBrpoKe  nas  likewise  examined  ti^Qimn^ralqallea.tt^i^^waaiatti^. 

^^'Hi?^W®i^°f>'^^.^^'^^^^'^ffft'^  fWJ*JM<8ilj«4  'Ibis 

inia^r^,whiqn  is  the  same  as  tliefibrqus  Qr,fafey;biygli|>y^»Biilnt»ttpgf 

fijfin^  j{  BjtatJQ^If,  appeajTs , .to ,  W.^^^carpwfate ,^  $fifgifir  (tmi^sm^t!-^ 

«'  It^'l^l^ilh  unfbigfied  regret  th«rt  we  atmotmce  the  death  of  tliisenter-^ 
{irfliiti^lH^d  dccottipKdhedti'a'rie^lVa^  bi6' f^ftenwictim  to  bis  over 
elMtti6tt£i  *i&  suft^iig  8t.  Msry's  River,  in  Gambia:  he  expire4i 
aH^rKil^Htig  afbrtni^ht,  V^n  the  lOth  qf  January,;  leaving  a  fviddw 
«#A'tliV<^  children  tbtarly  unprovided  for.  We  are  hkppy  to  learh  that 
^i^Dp^sifof' will  i»hbrtlv  be  i^^^d'flfi^  piibfiiiiing,  for  their  benefit,  iVtr.' 
Bow'di^b'^  '^Exeuntons  in  Maddra  and  Porto  Sf^uto/'  a  work  wbich 
M had  dom|)?feteff  prior  to  his  decease.  '    \  .^  \;   .;;V.;L'\..'.,.;r 

•  •    » ,  ■ "        ^  r*         .   •    '  '  '  '•       '     . 


/  •    .  /  ♦ 


♦ ,       .  .  I      .»•<  .      n  «     •»•    <     \\    ♦'  t  |i 


,    Vt7¥TT 


Articl£  XVIII*. 


'    •    I  •  .  '  .         • 


,CK,..  -.;  NEW  SSClfiSTIFIC;  BOOKS.  ' 


'^Tlrfements  of  Physiology,  by  J.Bostock,  MJt).  i^  nearly.jr^y*-  •  *  .4 
^^Capt.  Sir  Henry  Hewicpte,  KN-  haainjthe.  press,  ^  .  .   ^  

Staykiis  for  the  Purpose  of  intercepting  Win<t  between  iH^-S^llfli^ 
ai^  o^*  l^^ips  i|nd,9tb^  Sr|uare-rigged  Yess^si  illu^)rar^ifiby^in4>le 


H,  '^riBfitifecfMi 


n 

Saifi^  of  Ships  iindt^tb^  Square-rigged  Yess^^    ill .^  ,  _„_ 

fciiiranis,  and  Plates,  '    ,  ,  '    /  '•   . 

'^•^TreaSse  9"^  the  Nature,  Symp^oaw^  iw4j  Cure  og  Gmsnutti  h})^ 
J*o1ln' Stevenson^  PBtlS.  gvQ.*  \-  .        ;  :    ».  f 

^  A'I'reariseon  Mineralbgy/by  F'rederick  lAofiaj.  Uw^d^tef^rlrpiitlte 
PF*«»?P*W.W.Haiditt§er>    2,vol«,po8t8vo.      .  »  .  ..     ';     * 

y^Extracfc  frbm"^  JouS^  written  oa  the  Coa«t».«f  Ohilj(  ;?ew- ««* 
M^^icqiVih  tii^  Ye^s  im  \m\^KXii  im » b^C^t^  Banl  Halj^  KN. 
Author oj* a  ypyage  tP.too.  CboQ...,2yQU.pQpi|  ^iSfp^-:  -'   ^v^  ,  -^^  '  '^ 
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Article  L 

HeMarks  on  Solar  Light  and  Heat. ,  By  Baden  Powell,  MA.  of 

Ori^l  College,  Oxfoid. 


(To  the  Editor  of  the  Anmb  of  Philosopli^.) 


SIB, 


JlpriiX  1884. 

In  explanation  of  the  design  of  the  present  communicatioo,  I 
conceive  it  necessary  to  observe  iii  the  first  instance,  that  having 
been  engaged  in  experiments  on  solar  light  and  heat,  I  haive  laio 
accounts  of  some  ot  th^m  before  tbe  RoyuI  Society  (see  r^pprts 
of  Royal  Society,  Ammb,  Feb*  1824) :  those  accounts,  however, 
being  confined  to  the  mere  detail  of  the  experiments,  I  wish 
throu^  the  medium  of  your  journal  to  offer  some  remarks  oi^ 
the  swyject,  of  a  more  general  nature,  and  which  may  be  consi- 
dered as  forming  a  sort  of  introductioi^  to  such  experimental 
researches.* 

If  then  in  taking  a  brief  review  of  the  present  state  of  our 
l^nowledge  upon  tnis  subject,  my  remarks  and  statements  should 
not  be  of  a  nature  wholly  new,  my  design  as  thus  explained  wiij 
be  a  sufficient  excuse ;  and  the  more  so  as  I  could  not  proceeq 
to  the  few  experiments  here  given  without  such  preliminary 
considerations.  I  am,  Sir,  your  obedient  servant, 

B.  PoWEtrL. 


I       .!• 


I.  (1.)  Speaking  according  to  our  ordinary  sensations,  we  are 
lu^cnstomed  to  say^  that  the  sun-  communicates  both  light  and' 
New  Series,  vol.  vii.  y 
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heat.  light  is  transnutted  in  a  way  which  we  term  radiation. 
The  heat  mil  ilon4uiiiin<ms  hot  bodies  k  tranBmitted  to  aidi^i- 
ance  in  a  way  cloaely  analogous ;  and  to  which  the  isate  nsetik 
has  beea  appUed*  In  the  iirst  instance  we  ntigfat-stipjHMMildbiit 
the  sun  sends  out  two  separate  emanfitions^  one  of  lijriit^  "VcA 
another  distinct  from  iC>  and  sisnilaria'that  of  radiant  ffeatibom 
a  mass  of  hot  water;  and  this,  perhaps,  was  the  fii*8t  vievt  taic^ 
of  the  subject,  though  a  confused  idea  of  some  Tery  doeef^aixd 
intimate  connexion  subsisting  bbtween  the  solar  lignt  and  4ieat 
appears  to  have  prevailed.  *  n( 

(2.)  This  subject,  as  might  naturally  b^  expe<^d,  atCraCtoi 
At  early  notice  ^f  e^e4meirtei%J-  A^vefy  iqgbtiestamiaiatfM 
SHdieed  to  show  that  the  rays  of  solar  heat  (wfaatet«r  tixeir 
nature  might  be)  differed  essentially  -in  many  propeHies^ft^ 
tiidse  of  terrestrial  heat,  whether  wwliated  fromlaminoniornoi^ 
jhuninons  bodies.  Whether  there  existed  a  sepaHcte.^sei^'of 
heating  ra^ys  distinct  from  those "df.lij^t,  and  at  the  saaoe  tiuM 
diffenng  in  mairv  respects  from  rays  of  terrestrial  hMt^^  or 
whether  these  differences  depended  on  some  unknown  pmpert^ 
fif  the  rays  of  light,  was  a  question  whidi  for  a  Ions  ''tiase 
renuuned  without  any  direct  investigation,  and  on  whiim  ef«f 
now,  we  have,  peihaps,  ni  vaiy)  pr^&e  ideas.  ■  ^'  v 

Among  the  earliest  experiments  on  the  subject,  if  nolafcUifldfl^ 
:lhe'fifst,  were  those  of  Mr.  Boyie,  cm  the  different  degweit  ^ 
heat  communicated  by^the  sun  to  black,  ^  white,  and  red-coloUted 
snrfetces.  These  were  extended  and  confirmed  in  the  wtdt» 
known  investigations  of  Dr.  FranUiD,  &c. H\y':ni. 

"  "Hx*  Boyle  caused  a  large  block  of  black  marbteit^'ho 
ground  into  the  form  of  a  spherical  conoaYe  speculum,  andfoimit 
that  the  siin's  rays  reflected  fiom  it  were  mr  from  bem^  too 
fd^erfxA  for  hib  eyes,  as  would  hare  been  die  case  had  klfdei 
of  any  other  colour;  and  ahhough  it&  site  was  consUJerable/y^l 
fae  could  not  set  a  piece  of  wood  on  fire  with  it ;  wheifear  di^w 
lesir  soeculum  of  tfie  same' form;  made  out  of 'a  more  refldc^g 
imbstance,  would  <preseiltly  have  madd  it  flamer.''-^Bayk  w 
CJoIonrs,'&c.)  '     '  .i^ 

Scheele  conceived  that  the  sun's  rays  of  light  prodoced^  heiUr/ 
lK>t  whto  in  motion^  but  only  when  stopped  by  Ae  i$Uiifpo9iti(m\ft 
so/lid  bodies. — (Treatise  on  Air  and  Fire,  &c.)  i  .  ^ - 

Mr.  Melville  seems  to  have  viewed  the  matter  neaiiy  in  the* 
same  light,  and  tq  have  conceived  rejiexi6n  at  an  opax|ue4urfjkdey 
the  cattse  of  e;tcitation  of  heat  from  the  sun's  riaiys.-^See  Phil^ii 
Mag.  June,  1815,  a  paper  hy  Dr.  Evans.)  ,  -     v. 

(sf:)  Zn  later  times  the  ej^periments  of  Prof.'  liieslte,  %r  B.' 
Davy,  8co..  have  snffieiently  established  <be  property*  pdsa»idsadi 
by  mat  emanation  (whatever  its  nature  may  be,  whether  simjpIeK 
or  compound)  which  is  derived  from  the  sun,  of  producii^ 

Sreater  heat  in  bodies  in.  progor^on  as  their  surfiBU^  owipgrtsl^ 
slrkhess  of  colour^  have  the  c^psipity  of  absorbing,  niy  a  6riig|it« 

'  . .      :   ; '  J 


<   ■     t  ' 
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liibftft  fat«iii  Wfoaliy  wM  cwiablisliad*  bjr  3Rtof.  :Xiei^' CMtit 
iUimfoidr  &e.  ithat  the  lieftl  i«atii«tog  ftoiaa  m0»i^  of  non* 
inlBuaoimjbot  itofilterr 'h  Meb  ralfttionto  th^  6otedry.lllotigb 
iRirery'^se  one  to  the  nature  sod  tfifntumixf  tfaar  MiiftiMi'^'  >  it 
u/#w)  the  tttpe^mmUs  .of  Sif«  E j  *  Hoiid  *  (Phil/  T^ti»4  1821, 
iBaM'  L^)  «M  paulieiibirl/  deserving  of  «lte&tiolt^  -mb'^  oshifailitig 
{yritat  night  at  iust  si^t  be'  ^onsideised 'an  exoc^pliofi  t«i?liie 
jdM^e  tematkB  y  a  ^eater  effiact  leteiag  prodoeed  ia  some  iiMMMUiMS 
on  ft  white  than  on  a  black  sorfiice.  A  mote  attentive  tcaeasoioa- 
tgl^^  ihowenrer,  wtQ  aboir  na  that  these  expetiiii8nta'pit)ve^>thtts 
•amJL.  The  heat  oecaiionod  by  the  ra^il;  ^  ^e  «it»;  ^M^Mra 
M^^^ied'dimetly^  or  whe»  in  aoiae  degree  intemejltedtaa^bjrllMi 
^nWteolalli^ oil  Uie aliii^  ie;gn»ter than  that  6eiai[itiinieat6d.by 
^MdnetHMH  to  thfisaoie akiiiy  throogk a bkiok  detk  ua  «eoaflaM 
HI klittt,  lAidft  k  itseifi  in  Uie  firfit  inotaiiec^  hedted  1^  abMcUi^ 
iharajnu  n   .    •.•  o.;  .v-a 

1 . 4-white  akin  is  soorched,  afid  a  negsoi'a  skni  is  tiot^:  initda 
fttiatitaa  bjitke  direct  ray»  of  the'  sttn^;  ihai  is^  aa  beftntt^  >lihe 
Mkr  ooat  of  the  white  dud  allowe  some  of  tiie  direfct  nipim 
yaaa  thioiigk  and  affeet  ibe^  eetttient  eubataiao  tKoneatb^ 
whereas  in  the  case  of  theblaf^  skiiv,tize  mi^  are  afaaoib^ky 
tii».Ua€k  dorface^  and  ao  mS&cM  tho  aentieitt  |)a]*to  oidy^aa^lleat 
of tenperataie;-  •  -  •>.-   .iT-;  oi 

irlly  (£«).Aa  to  the  nature  of  thk  heatia^  eflfeot,  itirngtMetk 
diAraata  of  opinioti  haslong  ptetahkd  anxoiKg  tka/moi^jdMte 
gaished  philosophers;  one  pattf  lOaaatainiaf^Sieiotililjrdiatimit 
eaistensje  of  hght  and  ladiaBt  heat  in  the  cosii^otind'  liOhr  beMi; 
flutotbcrconteHdiag  for  the  sdbaoltite  idmtttif  of  the^itwoC'lhier 
same  principle  being  merely  displayed  lindeT  t«odiifei:oaA«i««li» 
fioatiGais.  (See  Sir  W.  Herechel,  Phil.  Trans.  1800,  P^H*  j 
I«eslie  on  Heat,  p.  1G2,  Biot,  TcaitS  de.  Physique,  toI.  iv.  p. 
SSvfSUjtJ)  — ^ 

Wittottteatemig  upon  an  examinatioa  ef^tbe^merita  of  ettbet 
iheofj^^  we  aiay  proceed  to  remark  that  tke  first  oioject  in  tbo 
inductive  eiiuimination  of  this  sabject  is  to  ascertain  dMIttcftt^ 
wha€  peculiar  properties  of  this  heating,  emanation  we  cdn'Kix 
apoAby  which  its  nature,  may  be  defined,  and  by  the  help  of 
which  we  may  be  eo£ibled  to  compaare  it*  with' other  heatiitg 
emtoations. 

(&.)  Jlmong  the  most  obyious  properties  of  thei  solar  rays,  we 
niart^ive  that  before  adveried  to,  tiz.  that  they  produce  heat  ok 
Dodies  in  proportion  to  the  darkness  of  ib^r  colour,  aod  not  in 
regard  to  tke  absorptire  qualities  of  tfag-  texture  of^tteSr  soifa'ges 
fb£4^:heat  from  nonrihiminous  bodies.  This  relation  is  univeis^ 
aal,[  and  without  any  exertions ;  it  is  conseciuenily  one  whidi 
WjecaU  satisfactorily  adopt  as  the  foundation  of  a  distinctive 
desqfiption* 

'(f^#)  We  ma]^  from  this  advance  to  another  test,  which  wilt 
afford  an  additional  characteristic.   It  has  been  distinctly  shown 
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that  all  heating  emanations  from  terrestrial  bodies  whether  lami- 
nous  09  not,  are  more  or  less,  stopped,  or  even  in  some  cases 
eotaU^  intercepted,  by  the  interposition  of  a  ghfis  screen.  Similar 
experiments  may  easily  be  triea  on  the  sdar  rays.  - 

That  Uttii^  or  no  diminution  of  effect  is  produced  on  a  black- 
ened thermometer,  exposed  to  the  sun,  by  the  interpositioix  of 
glass>  has  been  shown  by  several  experiments.  As  it  is 
remarked  by  De  la  Roche  (Biot,  Trait6  de  Phys.  voLiv.  p.  61 1>, 
I  have  also  frequently  observed  the  same  thing,  taking  notice  of 
the  .temperature  of  the  glass,  as  will  be  sabsequentiy  seen*  Bat 
there  is  another  part  of  the  question  which  still  appears  to  me  to 
vant'^irtiier  examination.  The  sun's  rays  produce  some  heating 
^ect  on  >  sm&i^es  of  a  light  ccdour*  I  nave,  thecefiMte,  4ri6d 
.tfheftker  also  in. this  eaae^  and  when,  the  texture  of  thesurittce 
uraavecy  absorptive  lor  simple  radiant  heat^  a  glass  «ereei]i(h«8 
any:  power  to  dimiaii^  the  effect.  Two  thermoBaetera 'wave 
«xppsed  together  to  ibe  direct  and  screened  rays,  one  havinfl^  it^ 
hnlb  Qpated  with  indian  ink ;  the  other  with  a  thb  paslse  o£  chalk 
•nd  .water ;-  the  bulbs  were  free  from  contact.  -  If  there  emtad 
ift  tbe»solar.beam  any  rays  of  such  a  nature  that  they  wesK 
affected  fay  the  ttsxtnrt  nather  than  the  colour*  of  surfaces,,  and 
jxeie/ip^/capaUe  of  pamng  through  ^/««5,  they  would  be  affected 
by  a  suiface  of  chdk  more  than  one  of  indian  ink.  If  .they 
fiMia^i.only  a  small  proportion  of  the  whole,  the  diminution, 
vdieoi  i^ass  ,was  interposed  bdToire  the  i/Jced  thermometer,?  miglMt 
herJM.small  as  to  be  imperceptible;  but  with  the  whitened  sufv- 
facayit'wouldbe  much  more  consptcuous. 

(&>  ThefoUowiiig  are  the  results  of  two  sets  of  expeiimente 
coodnoted  cm  this  principle : 
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(9.)  These  results  exhibit  a  very  close  agreement  in  the  ntio 
of  the  visiogs  of  the  two  thermometers)  when  exposed,  and.  when 
^creeoedy  cusd  this  with  glasses  of  different  tbickaess,  at  diflbveot 
times,  and  with  different  absolute  intensities  of.  the  8tm'9  rays^.; 
■as  also  when  the  colours  of  the  bulbs  were  mutually  ehanffod. 
The  mass  of  the  bulb  A  was  somewhat  greater  than  *B ;  the  raass 
acquired  no  heat  sufficient  to  interfere  with,  the  results ;  and  the 
thermometer  was  always  placed  so  that  the  bulbs  were  not  near 
HWf  object  which  mi^ht  radiate  heat.  The  temperature  of  the 
m  sheeting  both  s7///ace«  equally  would  tend  to  dimimsh  the 
ratio*  To  its  variation,  I  ccMiceive,  the  trifling  difference  in  the 
ratios  may  fairly  be  ascribed. 

(10.)  Hence,  I  think,  we  are  entitled  to  conclude,  that  there 
do  not  exist  in  the  solar  beam  in  its  natural  state  any  rays  of  the 
description  just  alluded  to;  but  that  the  whole  emanation 
consists  of  one  sort  of  rays  distineuished  by  the  two  cbamcteria- 
tics  of  a^eeting  substances  with  heat  in  propjortion  to  the  dark- 
ness  of  their  colour,  and  being  wholly  transmissible  thf  oug^h  ffia$s 
without  heating  it ;  and  that  these  same  rays  when  they  mfnnge 
on  the  eye  are  capable  of  producing  the  sensation  of  vision ; 
and  by  the  absorption  of  some,  and  the  reflexion  of  others,  of 
ibfaeir  constituent  parts,  at  the  surfaces  of  bodies,  produce  the 
phenomena  of  colours. 

(11.)  The  heating  effect  maintains  an  intimate  relation  to 
light  both  in  respect  to  the  substances  which  it  traverses  without 
interception,  and  to  those  by  which  it  is  absorbed,  and  to  the 
degree  of  absorption.  It  is  found  to  accompany  the  rays  of 
light  in  the  most  constant  and  inseparable  manner : .  through 
whatever  substance,  and  in  whatever  direction  it  takes  its  course, 
this  is  strikingly  exemplified  in  one  of  Sir  W.  Herschel's  experi^ 
ments  (Phil.  Trans.  1800,  No.  13,  Exper.  11),  in  which  the  heat- 
ing effect  is  shown  to  accompany  the  rays  of  light  in  all  the 
alterations  of  its  course  through  a  Newtonian  telescope  with 
four  lenses. 

Speaking  in  general  terms,  within  ordinary  limits,  and  for 
light  of,  the  same  colour,  we  may  say,  that  the  heating  effect 
increases  or  decreases  in  proportion  to  the  intensity  of  illuminat* 


ing  dBTedL  Pttd.  Leslie  considers  die  propo]lloa4o^be  ^iBMe 
lltid iind^viating.  '  -      -  »  -  i      .   /»i   ,, 

'  ( 13.)  Whatever  wi6  i^poseto  bn  the  state  'in*  wkioh  "die*  irahit 
^S^ts  when  it  thus  Inseparably  adcompanfeB  the  lumianiis  TVfM^ 
it  is  evident  that  there  mnst  be  some  peculiar  drcdmi^foiloeim 
die  mode  of  its  union  which  makes  its  effects  sensible  (saly  under 
'M¥k§  pcu'Metdar  cip^omstances ;  and  under  others  endows  itwUA 

?T^er€ies  which  heat  in  its  simple  radiant  state  does  not  poawss. 
t  evidently  exists  in  a  state  essentially  -diflbrent  from  'that  lif 
simple  radiant  heat ;  and  we  may -in  general  sayy  (hat  it  is  nriver 
developed  or  rendered  sensible  except  under  sudh  circumstenocB 
Its  produce  at  the  same  time  some  modification  or  chance  in  flus 
»ght  itself. 

Upon  considering  all  these  well  established  faots,  i  €biabp 
ttfttefid  of  using  such  terms  as  *'  calorific  rays/'  and  ^*  luiai&i>us 
tAj^s/'  it  Is  much  more  conformable  to  facts,  and' invdveB 


'hypotihetical  ifdea^/  to  describe  the  phenomena  by  the  tenss 
^'^yi'cfli^ht,^  and  the  ^'  heating  power  or  property  "  oftkoM 
rays.  •••••'•••  ...•.,-..> 

"If  I'.' (18.)  Thus  far  my  remarks  have  been  confined  to  the 
VWturt  of  the  heating  power  of  the  sun  when  its  rays  are  in  that 
Srate  in  Which  they  naturaify  are,  as  coming  directly  from  ihat 
lumlttary .  In  the  next  place  we  have  to  inquire  whether  by  any 
mo()ifica,tion  which  these  rays  may  be  made  to  undergo  by  etrt^ 
^ittt  mearis,  we  can  attain  to  any  mrther  elucidation  of  the  nature 
%!^  this  heating  power. 

(14.)  It  has  oeen  shown  by  the  experiments  of  M.  Berardl 
tBIbt,  Trdit6  de  Phys.  vol.  iv.  p.  603, 8cc.),  that  when  light  under- 
p:oe^  polarization,  the  heating  power  participatess  in  liiat  efieet;* 
'  It  has  also  been  shown  by  tne  same  distinguished  pldosopher 
fieh  Biot  as  above),  that  simple  radiantheat  when  unacoompa*' 
tried  by  light  is  susceptible  of  being  polarized  dso.  in  oonsU 
dfering  these  results,  we  must  be  careful  not  to  confound  them 
together;  because  sim{)le  rays  of  heat  are  capable  of  displaying 
the  effects  of  polarization,  and  the  heating  efibct  in  tne  solar 
bbainalso  obeys  the  same  impulse,  we  must  not  hastily  conclude 
that  the  same  agent  existing  in  the  same  form  is,  therefore^  the 
common  heating  principle  in  both  cases. 

'  (T6.)  The  heating  power  of  the  sun  is  well  known  to  be 
capable  of  being  collected  in  a  focus  along  with  the  lumimms 
rays,  both  by  reflexion  and  reiiUction.  By  the  fbnher  means 
isimple  radiant  heat  may  also  be  concentrated :  this  circnmBtanoe 
again  ^hows  a  simUarity,  bnt  does  not  prove  an  identity  xaikn 
agents  dr' powers.  >      .       . 

•  1h  one  of  Sir  W.  Herschel's  experiments  (Phil.  Tmnst  ISW^ 
JTo.  15,  Exper.  23),  a  focus  of  heat  different  from  that  of  light 
se^ms  to  be  proved.  This  opinion  it  is  not  nvy  daSigBfat  pro* 
sent  feith'^t  to  liiaintttTn  or  controvert.  I  have  only  to  <Ammi, 
that  ^ntirig.it^  trutii^  H  mtlst  not  be  applied  as  'an  argnmentto 


«iKMyi<^ttt  ftim)ile  t^t^wtlMt^^^  fa  lite  s<^'b6«iM 

or  in  0tfi^  #ord«|  that  the  bqii'b  heat  is  proddoed  Ijiirrati'WMlim 
UsMM  «Ml)i'that  whicli:  emaMte*  Akhi^  oon-lwnimbM  h^  bo^ 
llim^  4tiMwiy  «how4  that' the  relrao^e  ftnd  dki^n&re  poiN^ 
iirid(di'4h(. leii# -exeteisee  on  /^Al"  is  capable  x^dkttingfrom  it  t 
cdrtain  tt/^^  or  set  of  rays  which  produces  the  sensation  of  heait^ 
Attt^ilo|v4hai:0f  ilUlMiiilvtion ;  and  bv  no  means  showa  thai  <)iat 
ftgMb  0Xist9  in  a  separate  form  when  the  raj0  of  light  are  vat 
thdk'klinset  natoralxonditton.  / 

i^vtf  ifaefoous  of  heat  be  the  same  aa  that  of  light,  and  the  expe** 
mmit'  of  Sif  W.  Hersohel  (Phil.  Trans.  1800,  No.  16,  Expen 
Ifi^  SO)  be  admitted,  where  the  concentration  of  simple  fadiant 
heat  by  a  lens  appears  to  be  proved,  the  same  remark- appli^  a< 
tfavfc  just  made  with  respect  ib  eoneentration  by  a  mirrori  « 
'i>'(16i)  The  prihcipal  modification  which  the  sun's •  ray^ .are 
tmAe  iof  undergo,  and  from  which  condDsiotis  relative  to  tha 
imtofeoiP  their  heating  power  have  been  drawn^  is  the  a&alysii 
ie' whieh  they  snay  be  subjected  by  the  prism.  Intoany  discus^ 
aion  upon  the  contr6verted  points  respecting  these  experiments^ 
I  shall  abstain  from  entering.  We  will  snppose  it  granted  that 
n.  tf^tf ^linVisible  heating  rays  are*  separated  beyona  the  visibly 
ted  rays.  The  existence  of  such  rays  in  a  distinct  state  in  dia 
apectnim  cannot  be  considered  as  any  proof  that  they  have  that 
distinct  existenoe  mrdnriiatiirftl'atate.'oft^e  rays.  It  by  no 
means  proves  that  any  such  simple  heating  rays  must' have  come 
directly  from  the  sun,  and; have  been  transmitted  through  the 
jinsm;  with  merely  a  change  tn  their  direction, 

Ff om  the  experiments  above  ^ven,  we  mayt  in  reference  to 
this  point  learn  thus  maoh :  the  direct  i^a  are  not  accompanied 
I^  any  separate  heating  rays  which  are  either  stopped  by  gl^ss, 
ix  bear  a  rdation  to  >i  texture  xjofx^t  thap  eoL^ur^  It  therefo^ 
becomes  an  important  object  to  trv  whether  i^  .the  pr^matiQ 
beam  these  heating  rays  possess  those  characteristics  or  not. 
With  respect  to  one  of  the  characteristics,  viz.  transmissibility 
difOQgh  ghuss^  We  have  no  ground  to  assume  that  the  heatitig 
prismatic  tayi^possess.  it  from  the*  circums.tance  of  their  j^awig 
^oiigh  t^e  prism#  because,  ithen  the .  light  impinges  upon  the 
prism,  we  know  that  it  has  notiany  such  separate  rays  accompa- 
nying; it ;  and  of  the  nature  or  properties  of  the  rays  dmringUieir 
passage  thcoug:h  the  prism,  we  are  altogether  ignorant.         \^^ 

{17.)  My  oQeot  ini  making  these  remarks  is  merely  .to>  attain*^ 
if  poteiUe  some  clear  ideas  on  the  subject  in  question ;  and  to 
point  oat  those  parts  of  it  which  appear  to  mQ  to  want  further 
i^lacidation ;  ana  to  several  of  which  I  have  attempled  to  direct 
experimental  research.  The  subject  must  always  remain 
perplexed  and  obscure  so  long  as  we  dispute  about  such  tern^i 
as  f  calorific  rays,"  "  luminous,"  or  "  non-luminoua.heat,"  &c« 
The  only  way  of  arriving,  at  clearness  of  ideas,  and  thence  being 
abk'  to.  pursue  the  inquiry  in  a  satisfactory  manper,  is  to  fix  upon 


ume  definite  Griteria  by  whidi  the  nature  of  heating  afenta  may 
be  distinguiihed  and  compared ;  and  instead  of  fraoiipg  theories 
to  explain  the  union  of  h^at  and  light  in  the  eon's  Mams,  to 
descnbe  the  nature  of  iW  j^enomeaa  in  conformity  to  the 
criteria  above  pointed  out^  as  afforded  by  certain  ezp^rioitenta^ 

feote.' 

It  becomes  necessary  to  subject  to  an  examination  b]^  those 
criteria  the  supposed  exterior,  heating  effect  of  th^  prism^c 
spectrum ;  as  weO  as  the  analogous  exterior  heat  of  the  cpne  of 
light  formed  by  alens,  and  probably  several  other  j^lienoin^ba^ 
liefore  we  can  obtain  from  them  any  further  information  reiq^^ct^ 
ing  the  nature  of  the  heating  power  which  is  so  insepcunably 
associated  with  the  sun's  light.  ,    '    ; 

The  remarjks  hitherto  mme  apply  to  the  subject  of  solar  ]i0k\ 
«9d  heat;  but  they  might  be  extended  also  to  the  investigatioii 
pf  the  relations  of  light  and  heat  from  terrestrial  sources,  lli^ 
want  of  some  fixed  criteria  of  definition  must  upon  consideratloli 
be  felt  eqiuilly  in  following  up  this  part  of  the  subject  as  iii  tlb^k 
former ;  and  to  endeavour  to  supply  that  want  should  be  ihe 
iSrst  business  of  the  experimenter. ,  .  :  .; 

. '  Some  further. observations  will  probably  form  the  subjept  of  |t 
firture  communicatiQn. 
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.    Bushejf  Healthy  near  Stanmore^ 

LiHtadfeM*  Sr  44*3^  North.    Longitude  West  in  time  V  9Mii". 
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Hbg^tS.   JBmenion  of  Jupiter's  second  C  8b  17'  84''  Mean  Time  at  ^ushcj. 

satdHte {9    IS  45  Mean  time  at  Giisaiwidi. 

MaidiSl.    Emenion   of    Jupiter's   first  f  8    IS  49  Mean  Time  at  Bnshejr. 

,      .  $9M^ 2  8    15  10  MetoTinw«l€httat*kii. 


flS  15  44  Immcnipn  of  a  small  atar^ 
,  <>.  I  12  10  01  Im.. Jupiter's  4ei8a«dnite. 
'  °^<  18    SI     19    LmnernonofasigsiBslBr. 


•April   5.   Ooqiltations  by  the  moon, 

denalTimc i  j^    ^^    ^^    Em.  Jupiter's  Ist  limb. 

(.IS    88    01     Em.  Jupiter's 8d limb. 
Clonds  pteveqted  the  Immersioii  of  Jupiter  being  seen:  at  the  Emersion,  ihelimba^ 

Jupiter,  and  the  Bfoou,  were  tiemnlous. 

April   7.   Emersion   of  Jupiter's    first  ( 10  .09    15    Mean  Time  at  Bufhcy.  . 
satellite JtO    10    36    Mean  Time  at  Gfeenwidk 


t 


13! I*   •:     /-'J        '        -'i   .- AK.TIW«B^  Wl*  I'     ..* •   !'  t  V.  .;  oi  > 

0;i  VAe  Decomposition  of  the  Metallic  Sulphates  by  Hydj^qgeift 

"''*»^jj5^c^  it  has  become  knowa  that  the  fixed  alkaline  aulpha^e$ 
Inayl  fey  nieans  of  hydrogen  gas,  be  reduced  to  metalliciiulj^iif* 
i-e^S;^  it  was  natural  to  infer  that  the.  same  method  woula  Tij^ 
eau^tW  successful  with  the  different  metallic  suipjiates,.  lli^^ 
cdnsiaeration  induced  me  to  undertake  a  set  of  experime^t^,,lby 
the  above-mentioned  method,  in  order  to  determine  more  aocu- 
ratSely  the  nature  of  the  combination  of  sulphur  and  manganese  j 
Qoucerning  which  chemists  have  been  long  of,  opinion  that  the 
mangahese  in  it  is  in  the  state  of  an  oxide ;  although  ^eyi^x^ 
circumstances,  the  most  important  of  which  is  its  nrpper^  {9 
|tissQlve  in  acids  with  the  evolution  of  ^sulphuretted  hydrogeil 
gas,  have  led  also  to  the  opposite  sentiment,  T^he  e;i^pQrimentf 
ybich  I  am  going  to  relatie  had  at  first  no  other  object  than  to 
'determine  the  nature  of  this  compound  of  sulphur  and  niai^^ 
nese ;  but  the  unexpected  results  obtained  led  afterwards  to  the 
experiments  which  will  be  related. 

To  avoid  unnecessary  prolixity  in '{Ee*  description  of  the  follow* 
ing  experiments,  I  should  state  in  the  first  place,  that  all  the 
reductions  of  which  I  shall  have  occasion  to  speak,  were  per- 
formed in  precisely  the  same  kind  of  apparatus,  consisting 
merely  of  a  piece  .01  barometer  tube,  of  rattter  difficultly  fusible 
glass,  about  the  middle  of  which;  was  blown  a  small  globular 
cavity,  into  which  the  substance  destined  for  reduction  was  put. 
The  hydrogen  gas  was  prepared  from  zinc  and  dilute  sulphuric 
acid.  \i  was  dried  by  passnvg  it  through  Aised  muiiate  61  lime, 
before  it  entered  the  tube,  in  those  cases  where  sulphuretted 
hydrogen  gas  ^as  employe^,  it  was  freed  from  the  acco|npan]|^ 
ing  moisture  in  exacUy  the  same  way. 

'  MedttttioH  qfPrbtoiulphate  of  Manganese  by  'Hydrogen  Gas. 

Tn  the  little  apparatus  just  described  a  portion  of  pure  t^ulphate 
of  manganese  was  put,  which,  though  previously  deprived  of  its 
water,  was  again  heated  in  the  apparatus  till  I  was  certain  that 
|t  retained  no  moisture :  then  the  evolution  of  hydrcNgen  g^  was 
set  a-going,  and  ^vt^hen  the  whole  atmospherical  air  had  been 
driven  out  of  the  apparatus,  the  salt  was  heated  over  an  Argand 
spirit-lamp.  Till  tne  matter  became  red-hot,  it  underwent  no 
alteration ;  but  at  that  temperature  the  salt  began  to  become 
dark,  and  at  the  same  time  sulphurous  acid  and  water  came 
over  together.  When  this  extrication  was  at  an  end,  and  when 
the  hydrogen  gas  passed  through  unalteredi  the  reduction  was 


eofisidared  a»  edindleted,  and  the  appajratus  w&«attol9edite.eool^ 
Btill  filled  with  hydrogen  giEis.  The  product oC  thweipenuifait 
was  a  li^ht^green  powder,  jn^hich  disaqjived  kt  mmiatteaicid^th 
the  evolution  of  sulpburetted  h]rdrogta  gas  ;>  aad  <  thc^  stiluljlfMi 
waa  rendered  onljr  slightly  turbid,  by  the.aolution  qX^^mx^kf^^ 
Tbna  it  appears  that  th^  salt  was  completely  decdrnpoael: 
1*484  gramme  of  sulphate  or  manganese  tnus  treated  ie«t /OHS07 
gK^  in  weighL  or  46*97  pec  cent.    In  another  txperiment'O'SSo 

E,  lost 0'363^  or  47'56  per  cent  A  third  experiuM^  gapre^i 
is  of  1*034  gr,  from  2*195  grs.  of  salty  which  amounts  tOi47'^I0 
per  cent.  The  mean  of  these  three  e;(periment«  gives  ^7*22  for 
jtbe  loss  of  weight  sustained  by  IQO  parts  of  anhydrous  sulphaM 
bf  ipax^ane$^  when  thus  treated* 

It  becomes  now  a  question  of  some  difficulty  to  determine 
the  composition  of  the  substance  thus  obtained.  It  is  imposaiUbi 
that  it  could  contain  the  same  quantity  of  sulphur  as  the  salt 
employed  (Mil  S^^),  because  a  quantity  of  sulphurous  acid  had 
made  its  escape :  nor  could  it.be  manganese  combined  with  an 
atom  of  sulphur  (Mn  S) ;  for  on  such  a  supposition  the  Wef^i 
lost  bv  100  parts  of  the  salt  should  have  been  52-32|  whMh  wM 
considerably  greater  than  that  found  by  experiment  I-thoriglit 
it|  therefore,  hkely  that  I  had  obtained  a  body  analogous  t<^  the 
crocus  antimonii  ;  or  that  it  consisted  of  a  combmation  of  sul* 
phuvet  of.  manganese  and  protoxide  of  manganese.  The  stillest 
proportion  in  which  such  a  combination  can  take  place^  is  bM 
atom  of  jiulphuret  with  an  atom  of  protoxide ;  and.  in  ordei^  to 
obtain  such  a  result  from  protosulphate '  of  manganese  it  ia 
obviooa  that  100  parts  of  the  salt  must  lose  47*09 1  or  almost  tfa^ 


•  •  *  k  A 


loss  sustained  in  the  preceding  experiments.;  for  2  Mn  S*  2 


•  9        ••• 


2  Mn  S«  -.  (Mn  +  Mn  S*)';:  100  ;  47*09,.  The  reason  of  thJa 

combination  may  be  thus  explained,  that  the  sulphate  of  manea^ 
nese  is  decomposed  by  hydrogen  gas  in  such  a  way  that  habfol 
the  salt  is  changed  into  Mn  S%  while  the  other  naif  loses  it9 
aeid  and  remains  in  the  state  of  protoxide.  lii  order  to  prOvd 
tbe  truth  of  >  this  .opinion,  it  was  merely  necessary  to  determitie 
tiie  quantity  of  sulphur  in  the  reduced  body,  the  Quantity  of 
manganese  being  already  known  from  olir  KnoWIedg^  of  tb^ 
composition  of  the  salt ;  and  the  remainder  wanting  to  make  out 
tho  complete  weight  must  obviously  be  oxygen.  I  attempted 
first  to  aetermine  the  sulphur  by  dissolving  the  .body  in  aqna 
regia  in  order  to  oxidize  the  sulphur,  that  it  might  be  afterwardi 
thrown  down  by  barytes ;  but  the  evolution  of  atdphiitetted 
liydrogen  gas  which  took  place  on  the  addition  of  the  acM 
tendered  this  metliod  abortive.  I  next  dissolved  the  matter  i^' 
mtrihtic  acid,  and  made'  the  sulphuretted  hydtk>^en  gas  pttflfl 
through  a  solution  of  acetate  of  lead ;  but  even  When  this  pro- 
cess \raa  followed^  I  obtained  aa  uncertain  and  varying'  pioduct : 


ibe^artde  of  which  waa  that  the  s^Ipharet  of  1^  fori^ed  i»  jmit^ 
l»inieited  hild  siilphate  daring  the  drying.        *   '*        •    '  "  • 
.  -  >#tilU  iHmevftr/tke  method  remttin^d  of  ddtefmiiafo)^^  wm^ 

a  of  sidphttr  by  roasting  the  oompcMAtM}*  '  A  mraoa-  of  th^ 
tmc^  in  question  prepared  ju6t  Woi^»  wfaieh  L  shall  h|rre- 
after  QaU  ojdsul^uref  afmanganetej  was  heated  taTadu^a  in  a 
jplatinuHi  yesaeL  The  matter  took  nre  before  it  becaoie  red-ho^ 
fthd  burnt;  leaying  behind  brown  oxide  of  manganese,  or  osiidimi 
manganMhmanganieum.  But  in  ordei:  to  drive  off  the  whole  i4 
$he  aulphur,  a  long  continued  roasting  was  necessary* 

OSfiTgr.  of  oxtsulphunst  gave  by  this  treatment  0*347  gr,  of 
lifoim  oxide  of  manganese ;  equivalent  to  96-30  per  cent;  ->Tb€ 
oxide  of  manganese  thus  obtained  dissolved  in  muriatio  )9bid 
without  any  residnej  and  the  solution  was  not  rend^ed  tutbid 

Is^  muriate  of  faiarytes.    Now  if  the  oxisulphuret  of  manganese 

•  ••     ■    •  •      '  «     • 

)Viefe  a  compound  of  Mn  +.  Ma  S%  then  100  partd/of  it/ would 

coxreapond  with  96*58  parts  of  Mn  +  Mn%  or  brown  oxide  of 

BUingaa^^se ;  aad  the  result,  as  is  obvious,  corresponds  very  well 
with  this  calculation. 

'  •  Meaawfaile,  in  order  to  be  certain  of  the  accuracy  of  theae 
ootndtt^ons,  I  thought  it  necessary  to  make  direct  experiiaeatsi 
in  «>irder  to  show  the  esiatence  of  protoxide  of  manganese  ia 
hodv« 

.  (For  this  pufposei  a  ponaon  of  protosulphate  ofi^uialigaiieilft 
was'  reduced  by  hydr(^en  gaa^  in  the  wav  above  described. 
After  this  the  apparatus  was  weighed  m  order  to  detamin^  the 
amount  of  the  oxisulphuret  remaining.*  A  stream  of  dry 
sulphuretted  hydrogen  gas.  was  then  passed  through  the  sama 
appstratus.  It  was  clear  that  the  protoxide  of  manganese^  io 
es^e  it  was  present,  would  by  this  process  be 'converted  mtO 
M&<&^.;  consequently  a^  certain  portiou  of  water  would.  (ih§ 
fbroi^d.. .  This  accordingly  took  pla^e^  and  with  so  much,  raf^ 
ditv,  that  almost  aa  soon  as  the  gaa  entered  th^  apparatflf^^  and 
before  anv  heat  bad  been  applied,  the  whole  iot^or  of  thietsmaill 
glass  globe  in  which  the  matter  lay^  was  covafed  with  smaUdrom 
of  water..  It  is  possible  that  the  reduction  in  this  case  xnight  oq 
Mcomplished  without  the  appUcaJtioxL  of  any  beat;  but 'to.mafc# 
$ure  of  Ijief^ductioii,  it  is  expedient  to  apply  the  heat  of  a<apidrit« 
iMfr^iiUiht  matter  becomes  of  a  low  rea.neat ;  and  thf  piK)ca«ii 
must  be  oontinued  aa  long  as  any  moisture  makes  its. appeaiH 
a^ibe«  The  apparatus  is  then  to  be  allowed  to  cooL.  it  ia  tobe 
W^^ed  after  the  gas  wi<h  which  it  is  filled  has  bee»dBiiHen/oft 
and  refdaeed  by  common  air.  0^3  gr.  oxisulphuret  treated  m 
tiiis  WW  left  lr022  gr.  of  sulphuret.  This  oerresi>o^d$  to  10Q 
parts  of  the  fora^r^  and  I09'64  of  the  latter.    This  k  ymi  the 

*  3ai»/dlidsstbii(]firaightwM^|uite1lteiiSteMi^  : 
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quantity  of  Mn  S^  which,  according  to  calculation,  should  be 

ibfebetf  from  100  parts  of  Mn  +  Mn  S«;  for  Mri  4-  Mn  S«  : 
2  Mn  S*  : :  100  :  109-98. 

The  colour  ofoxisulphuret  of  manganese  is  somewhat  a  lighter 
green  than  that  of  tbe  protoxide.  It  remains  unaltered  thou&^h 
exposed  to  the  air;  and  thus  is  easily  distinguished  from  tne 
Jpfotoxid^,  which,  as  is  known,  speedily  absorbs  oxygen^  and 
Decomes  brown.  It  is  easily  distinguishable  likewise  from  thj 
sulphuret  of  manganese,  which  has  a  much  darker  green  ccdour, 
and  which  moreover,  when  long  exposed  to  the  air,  gradually 
becomes  oxidized,  and  assumes  a  brown  colour. 
\  The  constituents  of  100  parts  of  oxisulphuret  of  manganese 
Calculated  from  the  data  given  above,  are  as  follows : 

Manganese 70^26 

Sulphur • .  • 19*86 

Oxygen  .  ., 9-88 


Or, 


100-00 

Sulphuret  of  mai^aaese 55 

Protoxide  of  manganese  •  •  • 45 

ioJ 


MedttcHon  of  Protoxide  of  Manganese  by  Sulphnretted  Hydro'gen 

/•••-  .*'  .    •  Gas* 

|t  .was  of  importance  after  the  preceding  experiments  to  deter* 
mine  whether  any  other  sulphuret  besides  Mn  S®  could  be  formed 
when  protoxide  of  manganese  is  treated  with  sulphuretted 
hyjdfv^engas*  I  prepared,  therefore,  a  portion  of  protoxidd- of 
^^^gfuneae  by  reducing  the  oxide  by  means  of  hydrogen  gas, 
tad  alter  the  weight  of  die  protoxide  had  been  deterihined  with 
ih^  requisite  precision,  it  was  treated  with  sulpburetled  hyd^o^tl 
gas  so  long  as  any  water  was  formed.  From  0'317  gr.  protoxide 
^mug^nese  treated  in  this  way,  I  obtained  0-392  er.  sulphtfr^ 
<rf  mwigatieie,  ot  from  100  piarts  of  the- former  123^6  of  tji8 

litMeri;!  but  Mn  :  Mn  SM :  100  :  12219.  The  snudi  excess  iA 
th0  .efl^pcvimental  result  proceeded  doubtless  from  tbiift  cause* 
tbfi^  tim  ptx^toxide  could  not  be  weighed  with  sufficient  laipidtty 
to.  MDi^ot  at  fsom  absorbing  a  little  oxygen  from  the  w.  i  j 
'iS  littempted  afterwards  to  reduce  protosulphate  of  manganese 
by'4tteaaa6  of •  snl^uretted  hydrogen  gas*    0*899  of  anfa^roos 

salt  g^ve  0*526  of  sulphuret  of  msiJi^anese.  Now  Mn  S^  a 
i/![^  p^  : :  0*899  :  0*523.  From  this  it  seems  to  appear  that 
manganese  in  the  dry  way  cannot  combine  with  more  than  two 
atoms  of  sulphi^r. 


t      r 
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JExamifiation  of  the  Substance  formed  when  ProtQcarborffttt^.^f 
Manganese  is  fused  in  a  close  Vessel  ioith  Sulphur^, 

'  1.  Protocaibonate  of  manganese  was  idtimat^Iy  mixed  with 
nearly  twice  its  weight  of  washed  flowers  of  sulphur.  The  mit^ 
tare  was  put  ihto  a  small  retort  blown  at  the  enameller^s  lamp^ 
which  was  afterwards  slowly  raised  to  a  red  heat  When  h4 
more  sulphurous  acid  was  exhaled,  and  'when  the  superfluous 
s^hur  had  been  volatilized  and  collected  in  the  beak  of  the 
retort,  the  mouth  of  the  retort  was  stopped  with  a  cork,  and,  the 
fire  withdrawn.  On  cooling,  the  matter  containeid  in  the  l>^y 
of  the  Vessel  was  taken  out.  It  had  the  light-green  colour  of 
oxisulphuret  of  manganese.  It  dissolved  in  munatic  acid  wi£h 
the  evolution  of  sulphuretted  hydrogen  gaa ;  but  tte  solution 
was  consideiably  affected  by  muriate  of  barytes.  0*448  gr.  of  it 
left  after  burning  0*392  gr.  of  brown  oxide,  of  mAnganese. 
Another  potion,  weighing  0*710  gr.  was  dissolved  in  muriatio 
acid,  ana  precipitated  by  muriate  of  barytes.  There  were' 
obtained  0*  039  gr.  of  sulphate  of  barytes,  equivalent  to  0*026 
protosulphate  of  manganese  ^  consequently  the  abdvementioned 
0*418  gr.  of  sulphuretted  manganese  contained  0*015  protosul- 
phate of  manganese,  and  the  remaining  0*403  had  given  0^377 
of  brown  oxfde.*  0;403  Mn  +  Mn  S«  would  have  given  0-388 
brown,  oxide^-  and  the  same  quantity  of  Mn^^  is  propol!Uond^tk 

0*354  brown  oxide;  consequently  the  body  under  examination 

•  •  • , , 

seems  to  be  a  mixtm-e  of*  Mn  S*  with  a  difaalfer  quantity  of  Mn 

than  in  tbe  compound  Mn .+  Mn  S\ 

'  2,  It  wa«  probable  that  the  imperfect  conversion  of  the  ptx^o-^ 
oart>onate  of.  manganese  into  Mn  S^  in  this  experiment,  waff 
owing  to  the  process  bavine  been  condacted  too.  vapidly; 's^o 
thtijb  uie  sulphur  was  distiUea  awaj  nofoce  at  had  tivie  to  deeott^ 

•  •     •  4  •  ,  -     '  *• 

pose  all  the  Mn.  A  new  portion  of  protocarbouate  of  mangan 
nese  and  sulphur  was,  tlierefore,  mixed  together,  and  expo9^  to 
a  heat  just  sufficient  to  keep  the  sulphur  in  the  state  of  fusion. 
When  in  consequence  of  continuing  this  heat  for  several  houkW 
it  was  supposed  that  the  decomposition  might  be  completed,  the 
beat  was  augmented  so  as  to  drive  off'  the  excess  of  sulphur,  ^n& 
the  retort  was  corked  and  allowed  to  cool.  In  the  same  maniier 
as  in  the  former  experiment,  it  was  found  that  0*922  gt*«  of  (he 
snlphuret  of  manganese  now  formed  contained  0*086  of  p4foto* 
sulphate  of  manganese.  Tlie  remaining  0*886  left  when  burnt 
0'787  of  brofwn  oxide  of  manganese.  0*886  Mn  S*  are  propor- 
tional to  0*778  brown  oxide  of  manganese.    Hence  it  appears 

*  This  18  agreeable  to  an  obeervadon  already  made,  that  no  ptotosulphate  of  manga- 
nese is  formed  when  sulphuretted  manganese  is  bnmt. 


•'      1.  '    f      '. 
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that  in  the  latter  experimeat  the  sulphuret  cpQtaiQe4  ft  iWdU^ 
adnoiixtur^  of  oxide  tnanin  th^  former,  . .  ^  ,     ..  >i  .i,r  *. 

^  Sf.  A  portioa  of  tKe  solphuret.  of  mangaAe^e  pr^fV^  iliit|i(| 
second  experioient  vfBs  accurately  mixed  and  fused  with  its 
fVP  wetg&t  ef  snlpkar^..  0*732  gr.  of  thift  prodael  caoteiiied 
0;Q31  p(  protostdpnate.  of  maoganoBe,  and  0*701  gr.  of.  Aii 
r^lQAining  quantity  gavewhen  burnt  0*619  gn  of  faoroirn/Ottdejdr 
loangaaaBe.  This  qucMnttty  differs  only  by  .<H)04  gr*  ftoiiitfav 
(^^liUed  quantity  of  oxida  which  should  have  been  ohfiwri 
{sctaii  0*701  Mn  S';  so  that  the  sulphuret  ofmaii^pBiiesejof  ftfda 
^n^riD^euti appears  to  have  been  me  from  protoBide*  ..j'*:- 

,  ,f  jToui  these  experimenta  it  ajppeara  that  when  |H»locflifbm8ttt 
of  jffWif^eae  is  fuaed  with  sulphur  in  a  cloae  ▼esady  tfafBie^  i4 
always  Htrmed  (together  with  a  little  {^rotosnlphate  of  nmtjgts^ 
iies9>  ^  su^>hui«t  of  mang^anese  coi^aanng  more  or  leaa.'aaQMlli 
This  is  the  aubslance  which  haa  been  erroneoasIy'dfflNaiiBated- 
sulphuretted  oxide  of  manganese ;  and  the  best  way  to  ob^n  a 
sul|^uret  free  from  oxide  is  to  fuse  this  substance  a  second  tjiine 
wi»  its  own  weight  of  sdphur.  / 

Nativf  Sulphurei  of  Manganese,  or  MANOANGLasisE^  froia^ 

Nagyagi in  Traiisylvania.  *        w.iL 

la  eooaexion  with  the  ptieceding  cftperimentSj  it  .i^eemB  <^ 
importaace  to  dtftetmine  the  cocstitulioti  of  stdphtretted  mj^i^'' 
g9ttase.prM>aBed  by  nature^  This  mineral,  sicoording  to  "^ti' 
actalyais  of  Klapr otb,  is  composed  of  r      o  >  »r 

^    ,  ,     PcotQxid^  of  manganese  •,««••»•«•,•««  82  >//«^ 

Sulphur. .•. » •...•••  U  i,-...t. 

Caroouic  acid.  •,•«•  ^••••••••.•.••t  *«44    6  ^    ■■  t,!tMir 


.  I 


Klaprottr  concluded  that  the  manganese  was^  in  the  iftaMr  ^t^ 
pfMoxide,  beeauae  he  found  that  when  tnt>toxide  of  nfifSihgtln^  i 
and  sulphur  were  mehed  together,  he  obtained  a  compoimd  similar  ' 
to  the  natural  one  as  far  as  external  characters  were  concernedJ  * 
But  the  insufficiency  of  such  a  iibason,  connected  with  the  cir-  ' 
cumstance  that  the  mineral,  like  the  art^cial  sulphuret  of  fttanga- 
nese,.  dissolves  in  acids  with  the  evolution  of  sulphuretted- 
hydi^gen  gas>  seems  to  furnish  sufficient  ground  for  suspecting  - 
thfe  accuracy  of  Klaproth's  opinion.  '       > 

0*494  ^T.  of  pulverised  manganglanse  were  heated  to  redn^^  ^ 
on  a  thm  platinum  plate,  till  they  ceased  to  lose  any  mote 
weight.    Native  sulphuret  of  manganese  parts  more  difficttllily  '* 
with  its  sulphur  than  what  is  artificially  prepared.    On  that, 
accoubt  the  roasting  must  be  several'  times  repeated,  becaiise 
the  weight  is  diminished  each  time  the  process  is  repeated-^  TtMlf  r? 


*  Bettnigf,  ilk  49. 


I 


Iresidual  o^idum  Bawj^noftQ-^niaqgamcum  weighed  0*426  gt« .  .%t 
Sm^vbA  eoxttpletely  in  muriatic  acid^  ancf  tW  solution  ytw  v^t 
rendered  turbid  by  muriate  of  barytes;i  and  was  found  to  cdntaia 
]M>  f^rei^Q  body^  except  a;  trace  of  iron.  .  0*494  Ma  S^  a|Q  prO- 

•  •  ••• 

|iortioiial  with'0'484  Mn  +  2.Mn  ;  whieh  does  nof  mucli  exfie^^ 
the  e^peiimerital  result.  We  may  conclude  fVoni  this  expert*^- 
iaentttiat  manganglanse  is  a  compound  of  one  atom  manganes6 
mritfa  two  atoms  sulphur.  That  the  loss  of  weight  was  a. little' 
greater  than  it  ought  to  have  been  was  a  necessary  consequence 
of .thd  protocarbonate  of  manganese  mixed  with  the  ore,  whicfi 
could  not  be  completely  separated,  notwithstanding  every  po&si** 
Ub.  osure.  Even  when  we  find  pieces  which  appear  <|uite  fvire, 
it  we  heat  them  in  a  little  glass  capsule,  they  always  bec6m0 
wQtfted  with  small  brown  flocks  of  decomposed  carbonate* 
llwse  may  always  be  easily  perceived  if  we  examine  dxemat{e)r 
through  a  glass. 

•  V  •  •  •  • 

,  Reduction  of  Sulphate  of  Zinc  by  fJydrogm  Gas^ 

The  zinc  vitriol  employed  in  these  experiments  was  pt^ptaeA 
by  dissolving  pure  oxide  of  zinc  in  distilled  sulphuric  add.  The 
salt  was  moderatriy  heated  to  render  it  annydtbus  wittiotit 
driving  off  any  of  the  acid.  -  It  was  then-treated  with  hydrogen 

f^  93Utctly  in  tbQ  same  way  as  the  proteAnlpliate  of  mtnganeiie; 
t  Uie  same  temperature  in  which  that  salt  wus  reduced^'tbe 
Btilphate  of  zmc  began  likewise  to  be  deeouiposed ;  sriphiirova . 
aeid  and  water  were  given  out ;  and  in  «  short  time  the  twdhie^ 
tkm  was  completed.  A  little  before  that  period,  the  matter 
•wetted  op^tid  aci^uired  a  motion ;  at-th^  s^me  time  its  temper^ 
ttture  augmented,  m  consequence  of  which  a  sinall  portion  of 
metallic  zinc  was  sublimed,  and  attached  itself  to  the  upper  part 
of  the  apparatus. 

Hie  rediiced  substance  was  pulverulent  and  straw-yelfow. 
Vffiea  t«eat«d  with  sulphtiretted  hydrogen  gas  a  com^fAetatile 
ffifkon  of  water  was  formed*  It  dissolvoi  in  mmiictid  acid  w4bK 
the  evolution  of  sulphuretted  hydrogen' gas,  finad  the  sokrtJolifwM 
Bot  rendered  turbid  by  muriate*  of  barvtes.  Hence  it  "WAs 
•videntfy  a.  mixture  of  sulphuret  and  oxide  of  zinc. 

iTheJoee  of  weight  during  the  reduction  of  the  sdltwatf  ititlM^ 
ejmfulBmerimentsas'fetiows:  In  one  experiment  (Hd44gr.  ef 
sioc  yitriot  left  0*306  gr.  or  56*07  per  cent*  in*  the  next  2-989 
gr.  of  the  salt  left  1*708,  or  &8'23  per  cent ;  and  in  the'  tkir^ 
l-1^6grv.ofsakleft  0^664,  qr  56*95  percent.  .  ' 

ftbe.  (joantity  of  o:ri9ulpliuret  here  obtained  is  greater  tliail  it 
ought  to  be  if  the  coiapottiid  were  analogous  to  tM  osciii^ulphttnfC 

ef  manganese ;  that  is  to  say,  Zn  4*  Zn  S* ;  ibr  100  parts  of 

WaSfthfaiJt  of  fxht  corresjpond  by  calculation  with  52'52  Zn  +  Zn 
S^  a  quantity  which  deviates  considerably  from  that  actually 


9B6         •  Jfc^4>>twAtii:ci»ilHg^  if      ttHi^, 

obteiiMl*;  'ftiid  tt»9({iulHy  srMti  if  iiot4i  grdil^^4eVi«lkiii^<l)Mll 
«anit if  ^^ BttpposethatuietMidd an4^milphui^«frf IrtwlMMl 
ia  MMir '«l«mie  proportmiB.  It  ^v«ls  ebisert^itliailiTaqpbltioitf^ 
ik%:  ziac  ^is  rMttced  Ho  the  nrttdiic  <8ta^  f  bttt  tfae  ^lArftilf 
.was  so  small  that  the  amount  of.  the  change  whio)!  itifetfd 
produce  cannot  come  into  ddculatioh.  Indeed  if  it  Weift  ^fe 
)prodttGe  any  change  upon  the  tevult,  t^  obvious  conseiiuAce 
irottld  bef  to  render  the  loss  <^  weight  a  little  too  high ;  "WiMMib 
in  all  the  experiments  that  loss  was  too  small.  From  fh^  «3t]^ 
riment  it  is  obvious,  that  the  loss  of  weight  is  various  in  dMhlpattt 
^experiments,  and  that  it  bebomes  less  when  the  quantit]^  of  sail 
operated  on  is  greater.  -        •   *^'.i- 

*  These  eircumstiBinces  taken  together  might  naturally  lead^fb 
.the  opinion  that  the  salphate  of  zinc  was  more  or  less  comjj^tel^ 
'decomposed  in  the  different  processes.  But  as  has  b««^  ama4|r 
stated,  a  portion  of  the  reduced  mass  was  always  d)S86lt«d*% 
nmriatic  acid,  and  tested  with  muriate  of  baryteis,  by  wbieh^  CK 
liquid  was  sometimes  rendered  slightly  opalescent,  'du^  nbtlte 
least  precipitate  ever  fell.  There  might,  however,  havoubMn 
some  circumstance  which  occasioned  tne  result  to  come  oat  in* 
accurate,  but  in  what  it  consisted  I  cannot  say. 

Meanwhile  we  may  conclude  from  the  preceding  experiments, 
that  when  sulphate  of  zinc  is  treated  with  hydrogen  gas,  the  salt 
is  decomposed  in  subh  a  way. that  somewhat  more  tnan  the  half 
of  it  becomes  sidphuret,  and  the  remainder  oxide  of  zinc; 
though  at  the  same  time  the  proportions  of  each  of  these  bodies 
do  not  correspond  with  any  atomic  numbers ;  and  experiments 
which  do  jiot  give  corresponding  results,  are  not  worth  the  pains 
of  determining  the  relative  proportions  of  ,t^,  Q^i^ityiyits 
obtained. 

ExaminaiioH  of  Native  Salphuret  of  Zinc,  or  Zinf>rBleiide. 

I  employed  for  this  analysis  a  portion  of  a  large  piece  of  ciys«- 
tallized  yellow  transparent  blende,  as  the  purest  variety  of  thai 
mineml  bet  with  in  nature.  ....  ,      .Mr 

a.  1*758  gr.  of  pulverized  blende  were  digested  with  mUtaqiia 
regia,  which  had  been  previously  gently  warmed,  so  that  it  began 
to  give  out  chlorine  gas.'*'  When  the  residual  mass,  coagulated 
u4P  a  Ipmp^  seemed  to  be  no  longer  act^dioa  by  die  add^itt  was 
i^^paraledi  .f^iid  i^v^^he^.  Dried  on  U^e.  sj^ove  in  apUtipMimtdial^ 
^,  weighed  0-3J[^S  gr..  Being  Mated  to.redmessi.ia  aiiorlwiifalt 
much  sulphur  was  driv^p.off,  bu^aipQrtipTir^ipaiaed  whif}h^i«i| 
ifuljphuret  of  zin^.,  It  wMsdissolyeu  in  fi()Ha  regiSr.widMMitia^ 
rei^idue,  and  U^e  dilMt^d  bqiling-^qt  soljutioa  was {fwoipila tiKJ  tty 

•  I  have  firnnd  that  this,  is  ti^  .b«t.  wlv^t  whiiBfa  cto  he  Mapl^jv^f  teriH^m 
dismlte  blende  hi  nitric  add  or  iff  an  aqua  xegia  in  which  no  chloriiie  exists,    ^^^ 
4ihileaiiirie«ii4is4Mip]eyed,  Amk  is  aHra^rs  diseiigi|^  at  first  «  hiSH^^ 

hjdMen  gas.wluph  may  bto  nuide  evident  hf  Inlding  a  pqpavdiiQMlta^sahit^ 

overthamouihdftlie.Teasei..  ^^^    .  5  .,♦*.. !uhia 


JMic4  «M>li€ata«ii  of  h«at,  aU  exeeM  of  ciurboiiie  wui  wtmhiiwi 

^l^fter.tH»il^  li«^«4  to^  f edMMf  tiMsre  f««Micd  1 0^146  ft.  oxiAei 
olMcr^wraileiit  fto  9*1 17  gi«  of  «ai»laUie  kim^  Tbm  <rra»faMli9 
iif^^i'SdSgri  or  0*276^  4lMffefoKf»WMs^^        *     •   .':•:. 

wpftitiwti .  MBNA^iiM^  by  liltiri»le  of  htLxy^m*  Thar*  > ivem 
MiiiMl  a^mgtfh  of  ftu^bnte  of  baiytMy  i^quiv^lstit  to  Q*7«6 

€.  The  reuidmil  liquid  viwi  wimA  boilit^H'M^tividt^Mrimitld 
0f  potosbj  tekiog  the  neoeitwj  t^reonutiaw  tlwt  bom  of  ^  ihis 
ip9|  in  ^Mqumoe  of  ihi'  mnrMoefioe.    WiiM  no  ant  eai^ 
bonio  aeid  was  disetm^^,  the  carbonate  of  zinc  was  collected 
49i'llMi  filter  aRid  wadkid.    Wbea  faeKted  to  reichieBs/  il  1^  i<81t 

Si^^f aiae oittd^  audi  ^cotftJattacoofiroft, it^id  not^pt^ear 
>  «Miiy»  any  otbor  ^abstanoe  in  aotutiM :  1*31 1  ocnde  ts  ^cpA^ 
-  >to  .1-O4.«atalli0riii«.    YboBit  appeam  thM  1-768  bliUda 


/ .  i 


■.•!• 


b ,  1-060 

,i.      ,  I.     .  ...     I  I*lo/  •    ' 

.1.  -      .    Sulphur  «.ii^»«»4. •#••«•  tf.f.  0*276'         .       '       ;- 

—  •  •  .  ♦ 
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I.  t 


*'  t3t1hlOO  parts: 

Zinc , 66-34 

Sulphut.  .......V 33-66 

,. ,  ....  '.    •'  .Jl    *''hi    ii4i>»  i 

«    I.        .* •     I....I.    ..    ,.aQO.''wr  i..j'.i-,i 

This  is  two  atoms  of  sulphur  to  one  atciih  of  zinc  for  2tn  J  !2'S 
Vr;66«4:  33-09,  '  ^      .    ' 

|.  :  ,  Sulphqt^  qf  Cobalt.  ..... 

1.  »(Mre9'  grEtmme  of  pure  crystdlUifed  'stilplmte  of  cobdlt'^  but 
l^evioarijr  S^ed  from' Water  liy  heat,  were  tt^eatdd  in  the*  <vay 
ateadr described,  trithh^dfOffeii  gas.  *  At  a  high  temtiefaturc 
Hm^  Mdt  Was  easily  and  rapidly  decothpoded ;  sulphiironb  acidatad 
Itate^  were -formed';  sind  a  dark  grey  cohering  tha^s  remaii&d, 
^idl  weighed  0«4d  W.  Iii  li  sub6^qiient  experiment, "'the 
weight  remaining  from  0-772  gr.  of  ihfe  salt,  was  0-412  gr.  The 
MAittftie^  thtis  obt^fD^d  drss(tt!^ed  iii'a  great  me^ure  ih  hmmtre 


4dudi«  without  the  extrication  of  aoy  gaa.  .  When  the.mfiaa  f^as 
liMtedy  it  wasaltaoked  j^  little  more  l^y  the  acid|  azidn  jiw« 
soiDholetted  hydrogen  gas  was  diseagagedl    The  undissolved 
Aino  Sem^i  vol.  vii.  z 


.  2«  0*^79- gr«  of  tbu^  radioed  8iibfttaaii(^,)€in9ft^dd^$(ilh^^ 
jietted -^dro^en  gMygfire  out  wattr^  Md  the  Yrfeigiit  M^itbe 
e^OActoionof  the-pfotagB  wiMi(H40.igr.    In  a  lHibeeqiMil^«sn 
riiDeqt  the  weight  was  ii¥i«e<il»ed  froifi  0-224  I9  (V9@i'gr»'t9%e 
^iMnber  (h440  ooffesMacki  ><^th^  116*09  to  di?  I^«lput9>xiili4 
tbor  number  0*261  with  117*04.    The  water  obtainedl  ja  til«i|M^ 
cesfi^  together  with  what  was  said  above  of  the'  ptfelenaftr^'^f 
sulphurii  shows  us  that  the  sulphate  of  cobalt  deoooi^oft^'d.by 
hywogeiv  ras^becoBieft  Uki&wise  aft  ottiftulphurat^*     <  ^     -  t.  « ^  j 
<  The  semdiie  per  ceot*:  when  the  salt  is^teducedy  ambaotB>m^lii0 
i^rst  eYperinent  to  53.*99';  and  in  tbeseeond'to-^«84v^<l^'^ 

mpdiuip  to  ^3-62;  ?)ut.2rCo.S?;Co  +  Gq  S^;;*^06.;'^x^. 
Frpm  this  lye  may  .cpndvide^  that  .sulphate  .of  cobalt  is  idecpn^ 
ppsed  by  I^ydrogen  ^^9  in  fM  sake  i^ay  AS  pix^tosulphal^  ^ 
^na^ganes?  t  ^^  ^f4  one-half,  qf  the  salt  is  conisfarted  ipta  o;i^^» 
and  uie  other  half  into  sulphuret.  The  experiments  with  ^^ii|lf!i^ 
retted  tydrogen  gfis  ought  .tp.  liay^.qQrr^^p.o;:\4ed  wUK.  the  tp^ 

gcing  rosuH;  but  this  is  not' the  case ;  for  the  weight  of  ^/9,,«^ 
Co  S* ;  2  Co  3* ::  100  :  109-7  ;  consequently  from  100  V^^M 
the  oxisulphuret  I  sh9ijil4  l^avc^  ^qt^tpuQ^d .  109*7  of  sulphuret^ 
wfiereaa  ift  the  expwmfH;its  I  £qt  %b  Qt.uch  a^  117*04 ;  but  HiaVfe 
gQodifeaaons  fos  .presuming  &at  this  experiment  foiaoaed;  ad  fiiil<> 
pburet  oontainine  more  sulphur  than  Oo  S^*  Since  th(^  comlt 
j^ritea  fironn  Riadarhyttan^  according^  to  Hisinger's  anaJgrsis^ 
insists  df  cobalt  united  to  three  atoms  of  sulphur.  The  n^iflsfaer 
I  )7:^  Agrees  neady  with  Co  S«  +  Co  S^  4  .*   tu 

..    .        r  ,  ,  .    *  .   *    SulpKaiie  of  Nickel.      '  \  '        ., 


f  A  jififftioa-of 'pure  OKakte  of  nickel  (obtained  a;cc<ffding^i(kl 
lAueier'fi  mi^lhoa,  1^.  adding  oxalic  Aoid  to  a  solution  of  niqkd 
not  Tree,  from  c(d>alt  in  ammonia)  was  heated  in  a  smaH  ije^cHrt 
till: it  was  decomposed.  The  residual  metallic  nickel  w^ 
dissolved  in  dilute  sulphuric  acid,  and  eyapordted  till' it  yieldlM 
oiyntalsv  •  .    .      .  1  .  .  ,..,•'»! 

1  '016  gr.  of  crystallized  ^ulphate  of  ^ckel'freec^  from  n^ofsture 
by'eipofetire  to  heat^-f  were  treated  with  hydrogen  g^svl'lliU 

nv         '  '     ^^'^ 


gait  was  decomposed  as  easily  aud  speedily  as  the  preddd^:^ 
salts.'  At  first  sulphurous  acid  and  water  were  eyolved,  bt^t  S 
last  the  gas  wfaicn  came '  over  had  the  odour  o^  sulphnreti^d 
J>ydrogj5|[f..  After  ,aa)i  hour,,  ^ven,  thi/»  odour  ceased^.^aAf^^i^ 
apparatus  ivas  allowed  to  cool.  The  residue  of  this  experiment 
ivei»g^^d  0*49  gr.  and  was  %  j)ale-y«Uo)»fi  cohering  ina^l^iw}M$b 

'  4'  TWiiittst  t)^  doQ^  iJtita  taution,  because  tBe  saft  1>egini(  to  "be  deminDsea  af? 


fimioa. ,  It  Was  brittte,  and  easily  redac^d  to  a  pOwdefr^r  ^^^l^dl^ 
-ixAfb  tdt]/bed  agakist  a  body,  gave  a  wfikish-y ^Ijp W  iiatetaUic 
*«ireldc  i '  ieuid  Wa^'  Ittimicted  rather  strongly  4>y  the  n^agn^  '^  It 
*tK(9Mb4ll<itt<ii(tri^  abid,  l^^ving  a  teeidtie  df  sn^hur.'  '%';'^. 
'elBiitraied  mHriatic^Gid,  itmnik  Blowly-attacked^  with  the  evblit- 
l|kai  ^^a#phciretled  bydrogen.gas  *  but  mdiluti^  mnriatie  aeM^ 
'4Mt  iMi  seem  to  dissolve  even  when  the  action  of  the  acid  was 
tfli88i8tedb](beat  ' 

'^d  /tbeinfoduetof  thid  experimenl  could  not  be  an  oidsalphiireiy 

because  it  is  well  known  that  the  oxide  of  nickel  isredaeed  to 

^4teiiixMtaUiC'«tate  by  hydrogen  gas. ^    I  must  hav'e  obtafn^> 

>i(fl^iUiset  wbich  oontained  less  than  two  atoms  of  sulphur,  as 

ib^.^ecoo^posiliou  of  the  sulphftte  pCnick£l  was.attended  ,^itl^ 

di^  evolution  of  both  sulphurous  acid  and  sulphuretted  hydrogj^ 

..^.^»    It  is  td  be  presumed  that  the  salt  lost  one  atdii^  of  ^i^phur,! 

^t>  iii^  the  sulphuret  of  nickel  obt^in^d  was  a,  compound  oi\oiie 

'iEliof^' of,  each  of  its  elements.  *  Let  us  see  haw  this.suppointiQ^ 

^t6r|res{)ionds  witli  the  experiment.     1*015  gr.  of  sulphate^  ;qi^ 

ifiibke!  left  a  residue  of  0'49  gr.    This  corresponds  wit^  y48'28i 

,iS-otnth6  iitt.ridred  parts  ;  but  the  Weight  of  N^i  S* :  N'r$  : :'  iW;/ 
TO*44.  '  Proni.this  it.  is  evident  that  the  suloliuret  bb^ined  was' 

^Niji®. ' "F  ought  to  mention  likewiike  that  thfe-  tedhcUiteW  df 'tile' 
-^tflbhate '6f  mckel  shoald  not  take  pkce  in  too^high  'detem^f^' 
AirB*^  for^itirthkt  cas'e^  the  lauthbutet  of  nickel  melto  ifitoi  Ititnjis^^ 
}iQpi»)ilS6quenc0  of  whidhan  additional  portion  of^nlpbutie^dil^' 
jmteci/ and  the  losi^  of  weight  turns  out  too  high;  - 1  dbtaitM^'ln^ 
an  experiment  made  in  this  way  from  1*095  sulphate  bf  nt^kel  a 
residue  of  0*613  ;  yet  according  to  the  preceding  calculatioir/  it 
ought  to  weigh  0.63.  But  I  cannot'  with  certainty  affirm  that' 
tilis^addittonaHosB  of  weight  is  owing  merely  td  the^^esnflp^  of 
^phur;  for  at  the  time  whea  the  master  melts^  if  the  ga»  whicK. 
fsoapefs  be  set  on  fii*e»  it  burns  with  a  distinct  greeorHiame; 
Eroni  this  it  se^ms  not  unlikely  tha:!  even  some  of  the  nickel  flie^ 
l)ff is  well  as  of  the  sidphor*  ,  ,i  v    !y 

I  now  wished  to  know  in  what  respects  this  lower  comUntttfon' 

•        •  »,  »  •  ♦,  •*  •  '  f 

^iifulpbnr  with  nickel  diflfened  from  Ni  S^^  A  portion  of  .tlu9' 
Bebond  cp^i^^ui^tl^  tfaerefpreiy  was  prepared  by  passingsulpbur^t^ 
f^d,  hydirigen  over  red-hot, oxide  of  nictel.  l-l  86  gr,  ot  nick|el' 
p^de^gave  1*438  gr.  of  sulplfuret  of  nickel,  wKicb  deviates  very 

l^i^ii  iiiovtx  th^  quantity  If  I  Sf^,  which  oifght  by  calcq^^ont^^^ 

fiave'Tjeen  bhtain^d;  for  the  weight  UlTS'i :  N'l  S*'  ::'M»e^* 
t  '441 .  This  combination  of  nickd  and  sulphur  was  pulverulent.. 
Its  colour  was  a  soraiwhat  dark^r-^rey  than  thdt  0^  the  pki&e*; 
Irwas  not  in  the.  least  attracted't)y  the  magnet.'  ti  ^(!Hi|4M9$i>^r 
-  .        *  '  zZ 


iifeeei^ai^to  ft^e  |7 1'  ^.  ThuK  the %t(re MlpliaMb  ilfilifUii;M«WNd 
reiipfecte  from  eateb  othtef.   •  '  -  ■  .^j  >'m 'r,  lirario  jct 

Analyiis  of  native  Sulphurtt  of  Nkkel,  or  the  MimrnLdolki 

'  Klaprotli;  wlio  analyzed  thk  fmneral^  fbnnd  it  ib  t^bnMfii^ 
metailie  nickel  mixed  with  a  little  eobalt  and  arsei^ ;  aUd^lMli 
conclusion  was  considered  as  correct  till  Prof.  Berariitts/  ^f^ 
years  ago,  in  consequence  of  a  set  of  eicperiihen^  on  it  b)^^th^ 
mowpipe,  concluded  that  hair  pyrites  was  not  mfetallie  ^imltf^ 
'but  snlphuret  of  nickel;  but  as  no  analysis  of  it,  sO  far  «(» I^kiio^v 
has  yet  been  made,  I  conceived  that  the  nndertaking^)H)«d<l  ii6t 
be  neglected,  especially  as  Prof.  Bei%eKiis  had  the  ^oodn^s  to 
present  me  for  the  purpose  with  a  very  beautiful  piece  of  that 
vare  mineral. 

u.  0*222  gr.  of  needles  of  hair  pyrites  freed  as  much  as  po6si-> 
Me  from  tiie  i>taiall  fragments  or  quartz  with  which  they  were 
mi^^ed,  were  digested  in  aqua  regia,  as  long  as  any  thing  was 
dissolved*  Hie  solution,  together  with  a  small  portion  of  sol- 
phmr.  swimming  upon  the  sunace,  was  decanted  off,  the  quarts 
grains  lying  at  the  bottom  of  the  flask.  These  grains,  when 
WttLdbed  and  h^ted  to  redness,  weighed  0*006  gr.  The  nndis- 
mImiI  gtt^hur  was  likewiee  s^aiat^  It  weighed|>af^  faeil^ 
wasb^  and  dried, 0?002  gr«  ,    .j.  :.;. 

^Tbo  &(4ution  in  aqua  regta  was  pracipitatad  byWaatejof 
bafytes,  and  the  sulphate  of  barytes  obtained  being  collected  on 
^e  filter  and  edulcorated,  wQigb^>  after  being  heated  to  red<* 
nef|8|  0*524  gr,  contspning  0*18  sulphuric  acid,  or  0*072  sulphur. 

c^  Tlie  residual  lic^uid  was  freed  from  barytes  by  sulpteiric 
aci(l,  ^d  then  precipitated  by  caustic  potash.  The  hvdraie  of 
nickel  cpntaining  potash  was  collected  on  a  filter,  ^nd  w^sfa^ 
witji  hot.  water,  .till  the  liquid  which  passed  through  ceased  to 
leave  ai^y  residu^  when  evaporated  to  dimness*  It  took  several 
4$^  to  accomplish  this.  Being  then  oried and heatedto red'* 
nesS|  it  was  oxide  of  nickel,  and  weighed  0*176  gr.  equivalent  io 

.  ^'\?9  S^'i  9^  metallic  nickel*  \        .      \ 

'  A  portion  of  this  oxide  of  nickel  was  dissolved  in  mnriatic 
'  acid,  ted  the  splntion  was  supersaturated  withcauttdcattttnimiii^ 
,  By  this  means  the  precipitfite  which  appeared  at  first  waa  ^ia«- 
solved,  with  the  exception  of  a  few  inconsiderable  flockis,WfaMi 
heing  examined  before  the  blowpipe  were  found  to  he  a^iiiifiBtia 
mixed  with  oxide  of  iron.  These  flocks  without  doubt  owe  tfieir 
briginid  tJre  irtdny  matter  accctnpanymg  the'  *iif>  ptfHfM,  -  'Rpirm 
the^  ammoniacal  solution  the  oxide  of  nickel  ^as  precipitated 
bv  caustic  potas1>. '  The  residual  liquid  w^s  colotirleas,  btif  when 
itVM  evaporated  to  dr^ness^  and  a^^in  t'edissotved  !i|  wtfter^ 

S^ti  reipgi^hed  a  brown  pdwd^r,  ^hich  gave  a  bluf^'^^^^^h 
►rai;  iiid  66hsequ^ntlSr  S*aS  iaxide  of  c6balt ;  b«  thd'^udntity 


fffi^$t4iik&<M^  tim  matrix,  or  wh«tb?T  it  ways  teally  fi^,99P|^}}r 
ent  of  haif  pyrites,  cannot  be  determined^  'mejpe^oad.^.o^ij^^^ 
tnre  is  not  improbable,  as  all  other  nicJkel-minerals. 'coi^t^un 
^fltifcaft.    •       ^      ■  '^  .  '  .  .^    '    ;  ^.  ■  ^^ 

Another  solution  of  the  oxid6  of  nickel  in  muriatic  acid  wais 
lodl^^d  with  the  }iqi|id  remaining,  after  .^e  Dj«c|pif€^tioa;jyfith 
4:$Mstiji^  potai»h.ia  c, .  Then  a  currept  of  sulphuretted  hy4ro^ea 
gas  was.passed  through  this  liquid  after  it  had  be^n  mi^e'^.)yit](\ 
« :9l^ht  excess  pf  muriatic  acid.  ^  No,  precipitate '  felti  ^i^jth^ 
Ijk^d  assiiiAed  a  tint.of  y^Uow  indicating  the  pvesence^o^^af^^ 
Of,^i93eni$^^  If  we  suhtract  the  0-00$  gr.  9?  quartan, j^biji  jj^^ 
0:332.  gi:*  of  hair  pyrites,  subjected  to  ai>alysi^,  mer^  wut{;eiii^. 
.O'Sjiejpff  whioh  is  cowposedof ..  ^  . ,     t  •    ■  ,'\,iiv 

'        Sulphura 0*003  '     '     ^;n.H.^4' 

^. ••.*•••,••  1  ^ *% ft  »M'072 ,. 
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0W4  or  34-36 

Niqketc^ 0139      64-85 


i>  > 


An  afom  of  nickel  weighs  739*61 ,  «nd  two  Monuit  lof isulphiii^ 
40»B2  {  but  7dd*61  :  402*32  n  64*36  (SfiiOS.  Tboa  it  ftf^eajFS 
that  hair  pyrites  is  a  compound  of  one  atom  6£  akkel  tiitttto 
iatoow  ofemphiir.  .  ]t  is  not  in  the  least  affected' by  the  magnet. 

'  BrotosulphUeof  Iran. 

.  ,<A  d^tenniaaie  portion  of.  pare  protosulphate  of  iroQ^  which 
,isad  preriously,  oy  the  cautious  application  of  heaj.  beon* 
4wdTedof  its  wator,  was  treated  with  hydrogen  gas.  The  salt 
j9^hit6d  the  vcvy  same  appearances  as  sulphate  pf  nicke^ .under 
itbe/saoia  caroumstances.  Sulphurous  acid  and  water  first  came 
BTer>flilid  at. last  sulphuretted  hydrogen  gas.  When  the  process* 
was  ooBcluded  there  remained  a  d^k*-grev  aggintinatea  pulve<* 
rulent  matter,  which  was  strongly  attractea  by  the  magnet^  aB^ 
dMolTfid.in  muriatic  acid  w^th  the  evolution  of  Sulph9relted 
hudrogen  p^  The  solution  was  not  altered  by  muriate  of 
Jilprvtes^r  0*868  gr*  pjtanhydrous  sulphate  of  iron,  gave.0*3d6  gr« 

.fofthe  new  substance :  0'3o7  gr,  of  this  newproduct  .were  treated 

.  iviUi.  (sulphuretted  hydrogea  ffas^^  The  weieht  Was  increased  Vy 
0*474' gr«;  bat  not  the  qmal^t  portion  of  watdr  was  f<)nned> 
fi^fraig»that  sulphate  of  iron  is  cl^anged  by  hydrogen  gas  m^ 

;  ^tffiibstapoe/iylii(»  contains  n6  oxygen. 
.The. experiment  with  the  hydrogen* ^as  wa^  repeated  on' 

/.l5Qi/2  gr.  of  sidphate  of  Irotip  and  the  residual. n^a^ter  amounted 
,tO//0!4W  gr.    The  residue  in  the  first  experiment  was  .46-16  per 

,  cent  and  in  the  second  47*«^;  the  m^i^  of  which  is  46*74«  The 


wt^lit  if  Pe  si  i  Pe  S  ! :  100  :  46-82.    I  ted  th^  'fabAfaed  i • 
c6m]()o^ai!' of  ati  e^ud  i^Bteber  of  afoina  of  itdu  90^^  MvbiiT  (' 
and  consequently  the  body  contained  only  half  a$i  much-aiublililti' 
ak'the  cWpoutid,  Which  we  haveliitherto  called 'ftidphiimt  of  irbn 
at  mitttmp.    The   increase  of  weight  In  the  experimeat  .^^tfil 
sixljtfa&Vdttkl  hydrogen  gas  was  tod  great  to  itidu'ce  us 'io  adsottr 
tlhft<'t1lfeJ>i-pdn<St  was  Fe  S« ;  for  the  weight  of  Fe  S  :'  Pe  S|  :rJ 
6?367.':  (](*4i50  5  wfeereak  the  expferiment  gaveO'474.    But  {t^k^^ 
known  from  Prof.  Stromeyer's  experiments,*  that  what  we  com- 
motily  call  sulphuret  of  iron  in  minimo — a  substance  which  iMy 
%  prepared  artificially,  and  exists  also  as  a  natorarprbduidftlqii 
known  \mAef  the  nariic  of  magnetic  pyrites,  is  not  Fe  S* ;  Wti'tt'; 
cbmpotmd  which- may  be  represented  by  the  formula  F*  S* '4^-' 
6  Fe  S*,  so  that  it  contains  more  sulphur-than  Fe  S*^.'    The  cdh- ' 
atitttents  per  cent,  of  magnetic  j)jTites  are  r 

Iron  «•  •»•»« .vb •  • » •  I ( A /rf« Waw «•  <•  ^*8^ • 
.'    S^ulphuf.  ......./ .•.♦..  40-16    .        ;    r 

H)0*00 

In  my  experiment,  0*367  Fe  S  were  operated  upon,  which 
contain  0*283  iron;  the  sulphuretted  hydrogen  gas' angmebj^tf' 
th«V^igb^  ^  0-474;  This  nevv  cbthpbund'  of  coutse  c6ntwns 
0-2821  iron  and  0-191  sulphur,  or  in  tOO  parts,  69-7  iron  and  '40-^S'' 
sulphur.  .Thu^  thd  sulphuretted  hydrogenf  had  Aifilished  tl^e^* 
quai^tity  of  sulphur  r^iiisite  to  convert  'Fe  S  into  magi4^kl6' 
pyrites.  ...  "' 

Suhsulphate  of  Iron.'  '     //'^ 

.     .      •    I 

''IMr  $ftlfe  i^obltiaed/ss  is,  known,  when  jb.  smaliefiiauantnlafqQf 
giMuvlio  i^otosh  is  mdded  t»  a  setutioa  of  persulphate  of  inm  tmgip 
if^<^M(ifi$itetDdc(MLrate  the  whole  of  WBr/icon.    'As  it«oBtiilMfe 
^\f  <Hie  ailom  jieikl  united  to  two  atoms  lift  the  faasifiy  I  ezj^otodf 
tbat  the  l^fdfogea  gad « would  have  eonveited.itiotoiFc^S^ioBHV 
Qontrary  to  expectation,  sulphurous  acid  and  sulphuiettedilqulisiftN 
gen  were  disengaged  during  its  reduction  0*709  gr.  prepared  in 
Qie  above  described  way,  and  free  from  water,  left  for  residue. 
Q;422  gr.     But,  a  long  time   elapsed  before  the  sulphuretted 
hydrogen  gas  ceased  to  come  rover^  mtthougfa  the  mass  was  kept 
ijfi  a  full  red  heat.    The  matter  was  in  appearance  similar  to. 
qoetallic'iffon,  sufehsfi'it  is-  formed  when  <fche  oxtdaisiff^iiaedby* 
hydrogen  gas.    It  was  acted  on  almost  as  strongly  by  the  ma^- 
i)&t  as  tjiat,  i^nd  was  semimalleable,  bvt  it  dissolved  m  muriatic 
ioid:  l^Ath  .-tbefev.olQtioft  of  su^huretted  hydrogeo.    Thetquimtllv 
of  the  reduced  bodVf  compmr^d  with  that  of  die  salt  9S^o](fi4» 
%|l9i^that the  product  was  a  cooip^and  of  four,  ativw.  iropi  wilj^ 
qp.atomof  sttlpuur,  or  that  the  salt  lost  half  of  its  sulphur^  toge-«. 


mV,     •tkt.MMMti  iir<i»toM»»  ^^ik^ikQm^.         9m. 
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ibefc  wliiai  ite ^xygerf;  for  the  wigit  0f  ?  Fe'«$l r.F^,^?^; 
OrTfflS;;  0-42flL  The  le^dae  jti  the  e»perii»eat  w^<)%%  y/^jy 
liMil^Wgher^  or  0-422.^ 

^  .♦Thft«  to  the  «ulphurets  of  Iron  already  knowUji  via;,  T^e^  S*  m^^ 
FfeS*,  we  can.  now  add  Fe  S  atid  Fe*  S ;  and  probaWy  llJI^af, 
8.iHri«SrwiU  be. still  further  increased  with  Fe  ^S;  so  that  it  wiQ. 
he  po^jftifcle  to  exhibit  asulpbale  of  iron,  sp  ^pnstituted  tha^it^at 
^jukobor.  of  atoais  of  the  acid  shall  be  equal  to  those  of  the  bas?.« ' 

.  . .  ;*      '    .  Sulphate  of  Lead.  \  '         ' 

*  ^.'TV.e  salt  was  decomposed  by  hydrogen  gas  with  facility,  and 
suliiburoiis  acid  was  disengaged,  followed  at  last  by  sulphuteUiejA, 
hyaiogm..  The  product  olDtained  was  a  mixture  of  pulpnur^i; 
«nd  meliallic  lead,  which^  towards  the. end  of  the  process^  had. 
melted  together  in  small  balls,  which  were  qujite  mallea^lau    yti, 
the  solution  of  the  mass  in  nitric  acid,  a  considerable  dortibn  of 
sulphur  wa^  disengaged.     1*294  gr.  of  sulphate  of  lead  pre- 
viously exposed  to  a  red  heat,  left  "for  a  residue  0*9^t()  gr.  Hence 
it  appears  that  a  little  more  than  half  of  the  ^alt  is  converted 
into  metal,  and  the  remainder  into  sulpfauret  of  lead ;  for  the 


•  I 


weight  of  2  Pb  S^^ :  Pb.  +  Th  g« ::  1-294  :  0-962.     . 
'    whether  in  a  higher  temperature  hydrogen  gas  cannot  change 
the  whole  sulphate  of  lead  into  metal,  was  not  tried  ;  but  4tjs 
le§8»  probable,  as  We  see. by  Berthier's  experiments,^  that  if 
sulpjb[ate  of  lead  be  mixed  with  charcoal  powder,  and  heated  in 
a  hessian  crucible  even  to  whiteness^  there  always  remains  a 
mixture  of  metaUic.  and  sulphuretted  lead. 
;    The  preceding  experiments  were  tried  also  with  sulphates  of 
oopfffif,^  bismulth^  :tixi,fand  antimony ;  but  nose  of  these -^ttfilds 
ga^vtt  any  very  remarkable  sestilis.    The>oapp«r  and^jbismutii^ 
ifldttnveoe  roUiced  tx>/pi»t  tnetatai '  The  tin  aUt  gavemetidlia^ 
'tfai>Bttttinixedi  with  some  suipiiuret,  and  faom  the  aniiwtnwid  Hkk 
itaii  obtained  a.^esiflhie  of'  oiadiMd  metaUic  and  sulphfliiatted' 
jMititniony ;> /.>  -'.  *'    - !  '/.••■.  ■  t  /•;.. Mut 

wmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmk 

'Article  <1V#  .-.'.•<.  '« -.^ 

;v:'.  AmiAmtdydi cf  s^meMmerah*^  *By  Aug. ArfwedsonvrtirtMff. 

^y  Dv^niK^  a  atkieNdt^cat  joufhey  ill  Verai^  ithi» 

simmier  of  1920,  Prof.  Ber^litts  met  with  a  tgantet'ftdnerai  ill' 
tf^Vnie ^iMr^ *of  MalsjiH^fW' th«  h^ighbowbtKA^  6^^lrtl«fsrtad,^ 

•  Ann.  de  CSiim.  July,  183S,  p.  876. 

f  TiaiiBl«tcd  from  the  Kooc^  Veteoisluip^  Ao^deiom*  flancUnigmr,  for  1S2?,  p.  87, 


the  cinnamon  stone  of  Ceylon ;  and  he  afterwai^;3bv4(«Mq^ 
Tative  set  of  experiments  before  the  blowpiperw^flad'^imself 
that  the  two  minerals  possessed  very  similar  cnariibters,^  I  hope 
hy  the  following  analytical  experiktients  to  be  able  to  show  that 
this  mineral  i66mes  very  near  cinnamod  stbne  even  in  its  cheiku- 
ck\  composition.  ^  .         '  .  'if^-riii/ 

'  By  concentrated  muriatic  acid^  the  stone  is  not  in  die  9W» 
acted  upon,  at  least  not  while  cold/  excepting  lltki  ttii^^w 
attached  fragments  of  calcareous  matter  are  miduallydifili^^ju 
I' 526  gramme  of  the  mineral  purified  in  this  way,  and.iEMfer* 
wards  reduced  to  a  fine  powder,  were  heated  with  three  times  its 
weight  of  carbonate  pf  potash.  The  fused  greyish  rfa^9>  ffM 
j^issolved  in  muriatic  acid.  There  remained  a  quantity  or  ^^9^ 
'yhich,  after  being;  heated  to  redness,  weighed  trC^Sgr.  (<i().;*!,^^ 
[  /Hie  muriatic  solution  was  precipitatea  with  oapUc.ajV^xnf^,^ 
with  the  usual  prec^utfpns  to  prevent  the  alumina  from.p< 
agaift  dissolved ;  .an4  the  precipitate  .which  exidently  cpniai^^ 
iron  was  C9liected  on  a  filter,  and  waished  with  hot.  wat^f.'^  It 
was  again  dissolved  in  muriatic  acid,  and  supersaturated  with 
caustic  potash ;  by  which  the  precipitate  whicn  fell  ajt  first  was 
ajgain  redissolved,  with  the  exception  of  a  little  oxide  of  iron^ 
which,  after  exposure  to  a  red  heat,  weighed  0*067  gr.  Beiuff 
again  dissolved  in  muriatic,  acid,  it  was  found  t6  contaia  0*007 
;r.  of  silica  (b) ;  consequently  the  weight  of  the  oxide  of  iron  waa 
•06  gr.  (c).  _    .  . 

From  the  alkaline  solution,  the  alumina  was  sej^arabed  ^bjr 
muriatic  acid  and  carbcmate  ofamnoooia.  ^.  Its.  weight,  liR^r 
exposure  to  a  red  heat,  was  0^321 ;  hut  whf a .  disaolv^d"  ia 
suTphurio  acid,  it  left  0*007  gr.  of.  siUca.(iO ;  to  that  t^iio^ 

Wfjjpht  of  the  aliupbaia  0*314  (0*^  '^     , 

4  'From  the  liquid  which  had  been  treated  with  caosijc  Ripm.Q)4<W 
iind  which  hacl  been  again  rendered  neutral  bya  few.  .drptpc^  Cw 
faiuriatic  acid,  the  Ume  was  precipitated  br  oxalate,  of  aiamom^ 
The  oxalate  of  lime  obtaiiied  was  well  washed  with  warm^ifA^f 
dried^  heated  to  redness  mixed  with  a  little  Ijfiuid  carI>onai(g,<](|[ 
ammonia,  and  heated  gently  till  all  the  ammonia  was  disenga 
The  carbonate  of  lime  obtained  in  this  way  amounted  ta  C 
gr.  equivalent  to  0-518  an  of  pure  Uma  (/). 

The  liquid  thus,  freed  from  lime  was  mixed  with  a  sufficient 
quaiiiit^  of  earbdoate  of  potasll,  and  ^aporateditx>'diyta^^-'1ftie^ 
dry  resHiue  When  dissolved  in  water  left  a  substance^  wlflUtf« 
after  being  exposed  to  a  red  heat,  weighed  0*006  gr.  kad  which 

Possessed  th^  Qbaraetera  of  oxida  of  maaganaao  mixed  witk  a 
ttle  magnesia  ig)**  * ' 

A  detertlifaiate^  onantity  of  the  mineral  in  coarae'^MWdar  waa 
exposed  to  a  red  heat  in  a  platinum  crucible ;  out  lost  no 
weight. 


S 


Sili[ai<1&lV»^riQ'fl8fev*it<r.i    .  .  i;it     .  j-,\/LkJ;.>  ja.cj.; /i.o;'i.»;  ii*.'>.'iil. 
'ik) tcnx4^|»«ittArA07.  * c  1 1  [/,".) i  .  . i ;  l     :'••'.» 1 1*  j  i  \  Ui  -^^ !  1 6 a  *  ^.»  !• '. >• '  .-<  '?:( ^  j/'t 

;,'•*,  ,•.■.'.    ..*  ■»'  *"  Percent...,     •  n    '^  u*  '  ^r/ '"'*<* '?i«j     ii 

Aitmuna 0-314     20-57  ,„„«»,, p-^ 

yp^,.* 0-518     33-94  '    „si  ;9r53 

^0e, of iroo  ....  0-060    .  3;93;.    ..  ,??  •1-20 

fl^gwase  , ,  with 

.,ip(«|gne»Mi 4  0-006.      0-39 

-■"'     '  1-537    JOO-70     .   .  '•      ■ i.;"" 

'"  ^6  perceive  from  this  table  that  the  oxVgea  of  tbf  siUoti/^i 

e<jiual  to  that  in  the  bases.    Further^  that  me  alumiiia.anii.UinA 

h»y«  the  same  c^oantit^' of  oxygen,  and  each  bight  times  aa.^acA 

tto'^e  otide  of  iron*    Tbas  the  formula  exhibttiuig' the  (so^^VCK* 

tioh'ofth^  mineral  is  fS  +  8A  S  +  %(}$. 

'  t  Idaproth'a  aaalTsig.of  dnnamon  stone  from  Ceylon 

',  Silica » 38-8( 


gave*. 

— 80 

"    '         Alumina • •..21-20      '    '' 

Lime *;,.4i.  31-25 


J' 
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Oxide  of  iron.  *••»«..«*•««••/••*,«•    6*5Q[      , 
IiOd8«/e..a«. •. ,  2-26 


-     •  '  lOO'OO  T 

That  result  does  not  deviate  far  from  mine;  but. as  &r..ag 
i<bg;a]rd^  the  smaUest  ingredient,  oxide  of  iron^  tln^  considerable 
excess  of  it  occasions  quit^  a  different  formula.  It  becomes  F  S 
^f  4  C/S  +.  5  A  S«  It  is  possible  tbatKlaproth  underra^e^  ]bdil| 
tile  liine  and  tte  alamina,  because  be  separated  the.  format ;ot>y 
carbonate  of  soda,  an4  the  latter  from  its  solution  in  potasU^bjf 
jE&eins'  of  sal  ammoniac.  His  formula,  therefor^,  may  be  ^.g094 
^eal  faulty.  The  formula  which  I  found  is  consi4erably  siib[Aer| 
todi  therefore^  more  likely  to  be  coirectv  .^    .    ' 

:  I  conccfiye.tbat  we  l^ave  thus,  found; reason  to.cqnsider  th^ 
initieral  from  Malsio  ju6t  an^tly^eid  as  a  real  cinnamon  stone^  at 
leant  as  lOi4f  as  iuaprath'i^  analysis  continues  nnrepeai^  aii4 
inconfinaed,  .  '^'  * ' » 

,    Brmliah  Chtysoberyl.  .       ,  i    : 

\  ^ur  knowlec^e  of  the  cpustituenta  of  thia  mineral  is  darive4 
£p^^  Klaprpth's  an^ysis,t  according  to  wbiok  it  is  coai^osfs^^ 

!b      :  Aiuminaw  .;.•.-.. .av.-. a .*•  71-60 


Oxide  6fkon.  \\\ ! . •    1-50 
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almost  all  minerals  bv  means  of  the  blowpipe,^  heegfmm^miki 
opinion  respecting  4mft  minstddMfeitdidiMtotlflvin^^ 
an  essential  constitaent,  but  that  in  all  probability  ohvysbberyl  is 
a  pure  subsilicate  of  alumina.  .    ^,.w^     •.-: 

'  I  have  found  this  opinion  confirmed  by  the  foHoWin^  analytical 
esperiftiients^  On  that  account  they  may  deserve  to  be  stated  in 
thiapliice^  • '  /.. 

Analysts.  

0*614  gramme  of  the  mineral  were  reduced.  tQ  A  fine  .pow4er 
in*  Ihe  agate  aicn'tar,  and  aftserwards  separated  from  all  t^e 
cotmer  partides  by  washing.    This  powder  was  mixe4  wijCjh  9,0 
efficient  quantity  of  caustic  botasb*  and  raised  to  a  red  heatjifi^i 
a  talter  crucible.    After  the  heat  had  been  kept  up  a  full  hour> ' 
the  mass  was  found  in  a  state  of  seinifCision.  ^  it  was  washed  out 
«€  th^  vessel, wifth  water,  and  treated  in  the  usual  miy>Mri^h 
n^na^io  9ci4»  whid)  left  undissolved  .0*338  gr%    t^his-  res^i}jji^f 
wa^'^^lfd  ^ain  with  potash,  and  dissolvec).  in  muTJati<>,a^f|j^^ 
T^  updissoljVed-  porUoo  oow  *wei^)hod  <V137  gr»    The  .hp9,tu\g,f 
w^th  potash  •  was  rsneated*  still  anoihev^timei^and  theie.  ,4f^y»; k 
r^piainfid  uodissoLvea  bv^lhe  muriatic'aoid^  0<108  gr*  whicf^.p;^^ 

exsfmi^ation^  pr!»vfMl  to*be  fAftre  silioftk*  (a) ...  ,  p.j 

.The  ^olutieuft'  iR-B»iKiatio«aoid*  were-mixed*  with  the,  ^fiifjef^^ 
efnplpyed.  to  edulcorate  the  silica^^  ap4  the  liquid  was  pr^ciplt^e^^ 
by  caustic  amntonia  added  in  ,as  small,  excess  as  possible*,  ^fkii 
preeipitatey  after  beine  well  washed/  and  heated  to^  re^f^r 
wearied  0'507  ^.  When  dissolved  m  sulf^unc  acid^  it 
0;0Q7  jg[r«  (^}  of  siiieai  and  the  solution  gave  with  caustic  .pp| 
a  np^qvitete,  which  was  i^in^^edissolved  by  an  additional  ^osf^.. 
oftj^^potashi  witl^  the  exception  of  some  ffocbs  of  oecoj^4a  ^i\ 
iron  wliigh.^ould  not  be  weighed.  Th^  malter  dissolved  by.)^^ 
ei4p|tu;fic  acid  i^as  of  course  alumina,  and  its  quantity;  <subtf^c{t*^ 
iiMrt^  silica)  was  ,0*600  (c).  ♦  ^      f 


(• /r 


/For  .the  gxeaiber  security^ -tlie  alkaline  solution  was  «at»r«|ted^^ 
wi]!^  muxiatio  mcid^.till  the  precipitate  was  radissolred,  ^2^er;^ 
whioh.  f^rbonate  of  ammonia  was  added  ip  great  eacess^ « •  ^^; 
uny  riueiti^  or  yttria  existed  in  the  matters  it  would. have Jti^^^ 
di^^ed  by  this  exqess  of  carbonate  of  ^mmonia,  and/  iroidjai^ 
hay^  faUen  wben  the-  filtered  Hnqid  was  boiled  tiU  the  e;cG|ess  ot,\ 
ItyilMtlua  i)ias>4riFe»^  off.;  but  the  liquid  qtwd  thi3  tfi^,'w^^^,V 
Wiyjprecipitate  appearing4  ,  :ilx,,4„ 

The  liquid  which  had  been  precipitated  by  caustic  'ammonia 
WAS  nautoiliaed  by'mumtic  acio^'  and  mixed  with  &owb  dropn  of 
oxalate  otammohi^;  hut  even  after  the  inteHal  of  12  pours,  the 
liquid  ha4  not  the  least  'appearance  of  tuibidness  i  nor  could  any 


•        -  ** 

•  To  ntitfy  m^radf  ivliether  the  tiHcB be  pOTc,  I  am  in  the  habit  of  ftutngit  with  a 
good  qnanti^r  of  cartMnate  tf  potash.  If  the  iiued  maw  disMlye  in  water  w&oat  nei* 
due,  I  coartdtr.  Uic  iSBn  aa  free  horn  any  admaitme  of  iiiNisa  fuOL .  :  * 


». 


pM^piteJbibe  fOMiaoiB  bf  iboiifai^it  after  aMiig  arliflfo  tniM)- 

Alumina  (c) .;.•  O600      81-43  ^'  ^^  ^  • 

'  0-616     100-16.    .  /  : 

I8*t3  siiieQi  eontaia  9*4^  oxygen,  and  ^1*43  ahioaina  c<ni(ain: 
3803  oxygen;  but  9*42  x  4  «  37*68;  According  t^  ttfacMt 
pmportiond^  the  Ibrmola  Ibr  chrysobetyl  is  A^  S. 


♦  t*' 


•     ^   .1  Boradtefrom  Luneburg*  .  -.    -       ♦^l^ 

.  P^f.  8tn>ipeyer  states  in  a  letter,  of  which  an  extiaeD^i^' 

aeited  in  Gilbert'^  Annalen,,xvii].  215,  that  he  analyzed  thi^f' 
deml;,  and  found  it  apcompoand  of  67  boradc  acid  Win  38^^ 
m^^sia. .  As  Slroiaeyer's  asM^yseft  have  in  ^enkml  fei^y*  ius***^ 

aie^tthipd  the  cdnfiden4[5e  of  the  public,  we  ought  not  to  cellltb , 

^^^^uracy  in  question  nnon  slight  grounds ;  ^ut  as  we  ate  'stilt' 
ignorant  of  tqe  method  of  analysis  which  he  employed,  rt  is  %& 
nbi^e  difficult  to  give  inlpKcit  confidence  to  his  statement,  thHt 
aU  ,)(iie  iti^hods   hitherto  known  ifor  separating  botu6tc  acni', 
frbW  its  combination,  only  aocomplish  tneir  object  in  ia  ^ery^' 
inb^rfeet  manner.  ^  ?        -       .  :.r 

*4n  ^ome  of  my  esqieriments  to  *  extract  bbradie  acid  fmni  HU'^ 
corntpounds,  I'ft>und  that  if  a  borate  (ftr  etAm^/bdttii^  bemk^ 


aftaiben  ^exposed  to^  red^be^t,  we  can  in  that  wayefeparalS^lliW'^ 
whole  of  the  boracic  acid  in  the  form  of  fluobotic  acid  ptd,  ^¥u^i 
qu^itity  of  the  basis  being. then  d^entiined,  which  it^dlia^^ 
|[v^lSl^recision',  we  obtain  the  < true  <^oinposition  of  the  saK  s^n^ 
ject^  to  a^talysis.*  This  analvtiijal  method  may  be  appMeo'  t6.^' 
aQ  .borates  wim  incombnstible  bSBes,  as  far  as  tbey  are  decoiii^''^ 
p^able  by  Sulphuric  acid ;  and  boracite  being  in  this .  pre^ca-  ] 
nknty  I  was  in  hopes  that  I  had  it  in  my  power  to  repeal  Stro^i^, ' 
meyer^  analysis  with  the  pitospect  of  obtaining  a  correct' 
result. 

«  ffktwo  exj^incttto  made  in  Ais  fmj^  I  hnye  fiMind  iuAydroiM  ^MHat-tm^ftM^'* 

FiMtXfacp.  Sec/ Exp.  -;::..'  ^ 

Bendeadd e^6  ..^.^...  a0<2 

Soda 31-4 30*8 

lOOOO  .  lUD-00 


s4s       'Xi  iii^Bteibc^^'ju^  pi^ 

- .  Ia  offd^r  to  free  the  borectte  ms  coibpletefy  aa  pdsetUe  fnm 
all  admixture  of  the  matrix,  consisting  of  gypsum^ftporCiOiiof  U 
reduced  to  a  fine  powder  waff  hdOM  lepeatmly  with  wat4r«  It 
was  afterwards  collected  op  the  fiUer,  washed,  and  dried. 

0*849  gramme  of  it  were  mixed  in  a  {Aatinir^'crtjdfile  Wl& 
3  grammes  of  Derbyshire  fluor  spar  in  Arte  powder,  m^e  into  a 
paste  with  ix>i^cenlrated  stilphanc  acid,  and  then  heated  till  it 
w;^  reduced  to  dryness,  taking  the  reauisite  precautions  to 
^.Yoid  the  dissipation  of  any  portion  from  tne  effervesden^6,  and 
the  evolution  of  the  ^as  which  took  place.  The  dry  mte^Was 
thej?.  exposed  to  a  red  neat.  For  the  greater  security,  the  trbiMitt 
Was  rerieated,  birt'  no  fluobofic  gfts  was  disettga^';  m«rwi«g 
6ia!t  the  'mirieral  had  been  complefeljj^  detompofeobf  the^^flM; 
process.  •        -     . .  vj^if*. 

Tfxe  sulphate  of  magnesia  was  th^n  extracted  by  Water^^-idid 
tiie  undissolved  portion  was  Washed  so  long  upon  the  filter  ^Afst 
X'vm  ^'ute  AOn^  of  the  magnesia  reittafft^d  mlx^  WiffctM^^e^ 
simi  'I^e  fih^ed  water  was  then  fi^ed  from  the  gypdttei-'wmni 
it  cb^iained  ih  solution  by  oxaliiite  df  ammonia,  i^-wtm^fthm 
evaporated  to  dtynei^ii,  and  exposefd  to  a*  red  h&kt.  The  site^iiw 
obtained  weighed  0*768  gr.  and  possessed  the  chamcters  igfWRIi^ 
sulphate  of  tnftgnesta.  l%eqhantity[of'miKgh«ria'ln^i<riLiflMmad 
io  p*267,  and  consequentljr  the  remaihittg  <r4B2  gr.  n^uMmff  to 
make  up  the  weight  of  the  botacit^  must  have  been '  tinraiw 

•acid.  '   ■  •   '    '      "'^  r 

100  part^  df  boracite  then  contain  .  .   nmrt 

*'    •'  BorMie.ft6id.««««».  •»**«««f««««»^.t.fK69i*7,  ;..^  ,,.. 


.  J        .*! 


'  <.  ^.  I. t  iwu,   J 

■  ;(jfay-LusBftC  and  Thenard  found  thftt  boracic  l^cidieontaiili  A& 
per  cent  of  oxygen.  If  thid  be  tiie  easej  Ibe  oxygen  in  49*S«di 
23.*  SO'S  parts  ttf'maghesiAeonftain,  on  1^6  other  hmd>>  li*9B 
paVfa  iJrdxygert*;  but  ll»78  y  9^  23*28;  so  that  bdfSK^biiMd 
^cc^taifis 'twice  as  much  (m^n  a^*  magnesiA'.  Aa  Umg  es^ 
^o'n'stSiutlOTi  of  bdracic  adidi^aihsdidputed,!  tHUtiotJilleM 
.dii'^;c5o)ticidet)6e'as  a  ptobf  of  tfie  accuracy  6f  my utoalfMi^ ;  ^}&t 
merely  ^  il  drcilmstance  fr6n^  which  Gay'^Lussac  Md  ThcniMPdjis 
'eoiifcmiio66  tirtiy  feceiresdme  tiu|>pbrt.  •  *  i»r 
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j^d4UioH.  to  Mr.  SterapatVs  Theory  of  ^vaparation  in  iht^'^i^W 
ti  Mr.  h.^5  the  Editor  of  the  ilwiidi()/Pto7o5op*y.) 

;.hMJii-PsffK  14  o£my  tbwrjr  of  evappratian,.  it  U  «aid  tbut  tht 
jiiwoHde  «vap>mtioa  it  not  A&cted  by  the  preuucetbf  auy  6u|>ei:^ 
j*wnl»e&fc  a».  This  is.to  be  underatood  of  tha  decono^ctitida 
MM  ihe  fmxSmt  of  the  ^moratmg.  b(>dy^  and  inot  of  that  eacsf  e  or 
diepergion  of  vapour  which  constitutes  apparent  avanorattom 
tAgaiasi^  ih^  indiecriouBaia  confosion  of  tneac  things  luntorar* 
f^ifaa,  >l  believa^in  i^pre  than  one  place  in  my  theo^|.bat'n^ 
^ajkikentidn  having  been.xsecalkd  to  tbe.subjeci  by  the  kind  ihqiu^ 
JM  o£tiM  RoTi  £..W^M*EiQe,aome  views  respecting  the  effeote 
^{fm»»afB  by  aifB  ,hav#  occnired  which  I  intend  here  la  no^a 
:iai3rde«  t^  prevent  miseonception  on  certain  points  ofinyfoirtoer 
4iiecfty «'  * 

rt<^-  J£«n  eiiaporatiiig  surfaoe  were  placed  in  an  indefinite  vacnnni^ 
ilis^: plain ^ that  little,  or  perhaps. none,  of  the  emitted ^Tapour 
jtotiW  be  tecondensed  on  the  bodjr,  but  would  expand  into 

Space.    Bat  were  any  body  as  an  ajtr,  for  instance^  to  be  con^ 
ned  over  the  evaporating  bod^^.the^pactides  of-  this  air  wobid 
of  course  come  in  contact  with  many  particles  of  <he  atoend* 
ing  vapour,'  and  striking  >  them*  in  aU.  dii«Gtuftaa.  same  would 
necessarily  be  beaten*  back  on  the  evaporatiag  faody<    Of  these 
a  considerable  portion  would  most  probably  be  recondennedk 
But  whatever  be  the  number  recondensed,  they  will  evidenUy  be 
( tte  the  number  beatm  back  to  the  suiface^  ana  th^y  as  ^  w^xs^ 
4>^Mraek  by  the  partiolea  of  the  air.  • .  Again  the  number  struck 
Jft  bJ  ^ipan  %Hne  mast  be  as  the  number  of  particles  of  the  ^a^ 
rwlac&M  tbQ  same  given  time  would  pass  through  or  strike  a 
f^en  space*    Now  this  number  multiplied  by  the  mpment^m  of 
.^'flftigle  particle,  tiMtt  is  by  the  tempei^ture  of  the  air^  ia  laqnal  to 
'(hie  t&stiC'foree  of  the  medium^  *  The  number  of  reconoeng^d 
^tettdieK;  tlMrefod^e,  or  tha  momentary  efiect  of  a  superincumbent 
air  on  the  incremental  evaporation  is  as  the  elasticity  of  the  air 
directly,  and  its  temperature  inversely.    And  as  this  is  demons 
Btrated  of  no  particular  air,  it  is  true  of  any  air. 

Hencei  therefore,  if  two  evaporating  bodies  of  the  same  kind  be 
placed  in  any  two  ainform  unatiractea  media,  reepeetitmly  of  the 
teny^aiures  of  their  contained  evaporating  boiUes,  the  momemtury 
effects  of  'the  media  on  the  evaporations  mU  be  in  a  faii^  tmnt 
poundea  of  the  elasticities  directly,  the  incremental  evaporatiom 
directly,  and  the  temperatures  inversely. 
And  if  the  tepnperaturu  are  equals  tie' momentary  ^effeetem^ 


imd  dit^etiy:  mM\the.  ratu  ^Jkmptwafifik^  £>/^oti^«0i«il  £Ar  iSMme 
\0itid'fi if^aAH^  immmqitifreftne incret^itntiU diaimstion  csmt^ 
/jfnaintre^JHttc^.^     \  ♦»-•>'     ,..  .^  :» ■  •  \  ..-s!  "^i*  ^nnp^ 

• .  <  ItwotiUI  be'voaB}!  tcv  reduce'  tb^  abere  kn^d'  td  u^iMsffSfSkketame 
inleml  e^spressioa ;:  ibiit  as  I  know-not  a  single  axjienfteait  tMi 
.iMiidi  it  ewi  be  compared,  I  am  not  disposed  to  indulge  ia  uecMas 
.  eakwdoiktons.  *  Beaiais  it  appears  to  me  diero  is^^a&lfter^i^iijHie 
fierV'Hiatettally  iaflntnbing  the  igaaalto  dfgppargnil  ip  wfyplnliiit ; 
tt4*^^^^^  tan  Kk^eifiss  deslituJse  of  snif  expertmeqts  to  stfirfd 
.  jn6<^be'ilea«l<aid-  towards  'QsmencEal  comparison'.  ItiiS'lUe.  y  ilh 
.theiabewa  riewsiws-  haive  ge^rded  t Ae  mnperilieiiihwit  adpiii 
tojtaJi^  devoid  of  gravitation,  and  aifeotkig  tl^e  .evapQrattwii_t^ 
its  eiasoc  force  only*  This  however  seems  not  to  be  the  w&ole 
\E>petating caose.  Though  by  o^r  theory, .  confirmed  hy.exper 
riepce,.di  airsin  contact  prbtty  i^pidly  inteitnix,  and  the  nsmg 
raponr  is  therefore  incessantly  intermixing  irith  the  sun^oiindiag 
ii^)^t}irinnttlietempeiUdi«  isiiigii,rtke:Yapoitr  mustsvidlmlfy 
1i0iibteated.^&stec^  than  rthe.sdisperst0n:bjf  inteiwijeUmoikfliafirar 
ceed;  and  consequently  the  relative  specific  gravkiesv^efiiilte 
xrapour  and  siirroiindii^  iair  tepd  much  to  suppress  or  elevate  the 
Taponr. .  A  heavier  air  would  accelerate  th^  ascent  of  the  vapour; 
and  by  this  means  contohnte  to. diminish  the  recondehsslion^ 
«nd  hence .  increase  the  apparent  .evaporation.  Bat  an  .air  as 
light  or  lighter  than  the  vapour  would  not  favour,  tiie  vapo«Mr% 
ttscent,  and  would,  therefore^  diminish  theappareot  evaporation 
by  increasing  the  recendens{ition..';GoQ8eq«sl)tiy  if^im^tiffk]^ 
rating  Jhdd,  its  temperaiurty  and  the  pressure  of  i(ie,$4iperittCHmT 
hmt  mrbe  the  same,  the' greater  the  9peciHc  gravity  iff  the  surround" 
trig  airf  provided  it  epaeeed  that  ^*  the  vapour ,  the  greater  tie 

:  Tarn  not. aware  that  this  .phsenomenon  has  ever  beep  Bf^t^^^^^^ 
jbii^  if  philosophers  ^f^^iff  ja^.  he  ehgagped  ,oa  tl^is  pt^gt  ^iphy^ics 
jiKoaddJiai^O  tbegoLHines^  ^o.a^ei&d  to  these  hiiits,  they  j^^.fMf^ 
lif^hly  .iinfold.  aa  interesting. st^^t  of  Js.wsi  .ajgul  udd  Wl^^ifM^^ 
pefbsqpis  important  to.our  present  stock  of,  k^wwl^dgfi^  \  euu  Unij: 
^^.  i^^veral  ways  have  oocurced  to  xue.Qf)evi9lv\ag;tJbij^^^^l^at|^ 
^,a.fu|ii2tion  of  the.quantity  of  .wat^ie(ti  9nHpu^(^.^yi^{KH;i^^ 
[^t^^e^O  a^ect  the  temperature,  and.fhat  at)a.gi)^e^>^^fi9pei||^/^ 
^^re^^w^s  a.  given  quantityof  \^tfii:;.,bMt,  the  r  wtteci.,  cje(j^,fljf 
experiments  again,  prevents  .my  prpcee/iingr  ^Hp^ftv^v/fl* 
-follomnglview^  qf  the  sub>5Ct  lei^t  on.  prjnpiples^s^v^.simjij^fMJl 
^|ii^'(^pt\me  of  mQdifics^tion,  if  ;(ri;perimenta  shpuld  re^nin^j^^/lbat 
I  am  induced  to  give  ,them  a^^plape  here,  Jf  it  be  o^^  Jt^  ,^^i^ 
•pbilosophars  to  present  us  with  some  experiments  on  this  mter 
;fosting  part  of  evaporation^ .  Though  in  my  theory  of  evapoifition 
[^)lS(Y^'^i4  that  tihe  vtf^paur  arises  f^om.i^  decoo^iQl^lMiii' ^ilt|i| 


rMOLi   .sMk^Jlifmfith^mitkAk^^!0^^  0861 

^its  the  latter.  •  The  well-Jcnown  faKct  taat  t)ie  tiriKmr  <M^y 
jmscmtiing  Ami  beiliag  iipster^is^  .^«ar  .(die>«tiiAtii6M>f^i^^ 
tlaiot  ftt^ev^fY  reduced  temj^eratumto  which  the  dqQaiAfiQ0i£fOR 
.^iriAmifHiotild  hwd  bciDa^i  it^  biitr&^>tte;.l«^^T6taH»  iif^A^^ 
^^imisi)  ti&d^  ceitetnljriotiixvpttr  tfat»]dea«'  HwwN  if  itiiie  ittnitaild 

jjiiiik4fettiperatiim4wvd>e  r^mmm^tvnAmtiy^mmkitwk&^di^^ 
'[0ftf.^mf^Xeri  t  it»4eniperiktare,aad(«iw  the.inoiiieiitft»0ie9i^<b6AM> 
^eit^  9»dbsdl<bav9  hyiOenil^r  Pnip.  30^.  jlMUM/rler  OMJA^t; 

il*^llw  MM?  A/  .1.  .    .  .  fi  "w^f  ,^      .i   I*   ;  •  .      .   »  ti;  i  jhU;  *:'J^ii-»  fjf: 
-^4<{K'^.^  v*?:  h  inn  ,  .    \<]*W-.   .        >'i^  .    .^  *M      ,'.i'jys      uiiU.thinA 

^f\\yu  Oil-  I  r*      >..  ii.'^'^  '. -^  ^ dy  ■   ^''»^*^^'''''^  •'*■•'•  ^  X  "»'»«?*i*9. 

Vt»fihav«<tttiiii0a'teai{>eitturei  to  wkiah  4iiet -writer.  «lhd  iiri^vi0ttf 
.iirfifiMJN^TMbe8d*^by  Ae  deeoiiiposkion:d^d  itr  q«atiti^^<Ariitth 

^CEoileC^pieilltljir^  *'«  'i"'  • -• '/^  ■  '*  i)  /!  ji..;(.'s"  •/.-.  \^  j:[  ;  hM^^r 
«B  'nu  u.*.  i:i'-  ..)  t  >  '.  *  ^'^^  "IT '^  3  •  ^' 'i  '  -■  .-u  .un  .  vniun  .bor: 
^s\y^  \\vvt^\  1    >v..     .('     .».'   f .  .    '*r-   ;^»    I    'j   i  w".   ?•..  '. .  II     .  ;  it  \ivitU'« 

where  ^i  and  t£?,  are  known  corresponding,  orthiebWhlitive'l^SHI^ 

'^f^rftidte:'-'^* ''"' '•  ■'  '.•'"■    *''    ■       ■  '  ^  *-'i'  •'  '^••'i'.-f 

^^'ff;'*thtet-ef(OriB/  tt\^  trihymfssrori  of  temperalatTB^  bytfA^f^Wjfc 
•ihhrtatttineous;  iM  ev^t^  portfon  of vapoui-  Had  itSii  tifilj)cif^ 
^mXtveA,  as  sot)n  as  fitineid,  wrth  tWat  of  the  remairiitfg  M& 
and  then  quittfe'd'tbe'AVatei'erilirelv,  the  temperature  vfomSPuii^i 
Hftfe^'tftf«fetUy  of  ^Aterieff'taise^to;'*^  Uh  po*^r*/-piMlea 
%fd^drttti6ti^6hiy4ntferftitd."  Biit  WekndvV  tkt  wktei^ls^i* 
^*^iyfcaUed^a'rieffect'conductarofhe<ahd^thii^eftfr#^^^ 
Hilbb^&'hiW'ii'Ttai  liiatherhdtically  iHie.      Ad  the'Wdporift 


^^'^W^re^tft^'Aiimb^f'  of  thfe  ptfrHAIes^  ihdr^afee*  hi  th^'Kaflt^'af 
^^>  y|  the'd^dmp09ttl(^h,  Ve $hotild*aVe-  '  /^'^  ^^^^'^  ^^"^I 

iic-acTioqiiv^  .' ;.  no  >•!.;  v.'.:  •!  if!^TOl?'(..  ..'?..•/: i/u:  v/t-  ic  i'lcq'^iioaDi 

&xiafi)tbeMfoiir|  T^i±i  Ji0^3|itats#f«w'  i^Nce^f  4^^'«Kmi«Mkeid 
fbf  JOiilundradlib  part«  oiAy^  tbe.*v«tMl^i^  M»#Sporidliftg t»^i^ 


«r  100  t»  37  ntuijr.    iUi4  tiwr«fow  if  .tb«  tee  teqpan 
MiiaipoDduig.  *».v»as  100  be  U73r§  o^-^lSP  Fahb  <Im 
knmMBgvtnw  corrMfooding,  lo  19  •«  09  wUL  Iw  anfy  ^13^  4t 
«ImniI  -^  S61°  FMhr.{  «o  tbailMMr  ftt  a  loM  of  weiglit i9f  «^ 
Ao  vMk  put^.tk*  !ten|i«nlwo  iwaUt  be  k«ab  MwfyifOOR  of 

We  sjro  firomf  dM  pMoeding  >cali5ulfttioii  that  ivber^  tbemmbtr 
of  |mfiiol«B  it.  ommA  ioortUMd  bj  the  dfloompcMiliiony  a  t»rf 
trifling'  or  even  «q  nMeify  in^feoiaUe .  lo«i  df  weigbfe  W0tf 
^eveiuiel^iil  bn  aceamptmed  by  a  vtitv  conakkimUo  diminmiwr 
4^ .  teinpeialinre.  Hence  way  eapitf  mtear  tiie  pbonomMa  of 
inndiaUeii^  aad  even  tboae  of  the  e^isakm  of  Ughl.  iodMd  I  aia 
filUv  coaTinc^d  from  manjf  clrcuouiteiice^  that  tvi^nidoiij 
nadiation,  and  the  emission  of  light,  are  phsBnomena  si^af  in 
kind,  and  governed  by  similar,  but  not  precisely,  the  same  laws. 
Probably  tne  chief  deference  lien  in  the  ineqUuity  of  magnitude 
in  the  particles  when  decomposed.  light  is  most  likelr  the 
]Wticle$  decomposed  in£o  their  smallest  par te^  wbiob#.  if  Itieyi 
MnUl  be  inclosed  within  a  vessel . whose  .pores .  w<Mdd  not  ^iiiofWi 
them  a  passage,  would  form  a  body  similar  to  gee  or  vapoiir  w 
extreme  levity ;  and>  on  the  contiary,  if  vapour  wee  formed  in 
vacuo,  its  particles  would  fly  off  in  direct  Unes,  like  light  with  a 
sreat  velocity.  These  views  .are  rendered  interesting  not  merely 
from  their  sunplicity  and  their  reducing  to  one  sunple  cause 
phcBnomena  apparently  so  very,  di^ereat  as  vapour  and  li^ht,  but 
they  take  from  the  sun  that  exorbitant  temperature  which  cer- 
tain philosophers  have  hitherto  aufiposed  it  to  have,  and  thtts 
render  it  much  more  fit  for  a  habitable  globe.  For  since  the 
molecules  of  light  are  conceived  to  be  many  times  less  than  the 
particles  of  common  matter,  they  would  have  with  oi4y  die,, 
i^fime  momentao^  or  temperature  ,a  .velpcitj^  many  times*  g|cea|;^. 
than  the  latter;  and,  therefore,  after  a  particle  of  conuQQQAlw- 
ter  had  been  struck  by  a  molecule  of  light,  and  was  retnrping  to 
the  other  particles  of  the  bol^  of  whica  it  formed  a  part,  it  may 
be  overtaken  and  struck  «^a)n  and  agaiiji  b^fpre  it  reached  ih^ 
by  other  moleculesi  eacH  impid$e  ^  whjcb  .would  add  to  ita 
motioiK  and  therefore  io  the  temperature  ,Qf  tlie  body ;  and  il^  the 
rays  of  light  be  condensed  by  a  mirror  or  lens  gn  aqy  .partUubiir 
body,  the  probability  of  this  augmented  temperature  woiud^ 
in  proportion  tp  the  density  of  the  light,  Hent^,  therefore,,  t^ 
sun  inay  in  reality  have  a  temperature .  not  higgler  than  tljlei  of 
any  other  body  of  the  system,  and  yet  produce  all  the  e&c^ 
.attributed  to  it.  This  idea  comes  up  nearly  to  that  broached 
by  the  late  Sir  W.  Herschel,  but  without  the  aid  of  hi/i  lununoi|a 
atmosphere.  I  need,  I  hope,  scarcely  observe,  that  these  reite* 
rated  impulses  by  different  molecules  of  light  on  tbe  same  parti« 
de  of  mitter;  do  evidendy  not  at  all  afiect  the  theory  of  gases 
1  hav^  ImMofiwa  bad  doviu 


h  li^jritf  ooijMiiil^it^cm'here  te/^eKteDd^tite  theorbtfm  f  .have 
yi(hBihtdr4n  nyv  theory  of  evaporettioa,  aadr  to  add  some  new 
f«^BaidLca  iiUic6¥«ped  renpeoting  the  ^'  conducting  power"  of 
tt8as^tlie<'»reM(i6ab  of  wluch  with  the  espenmeiital  laws  ot 
Sbtlong  auO^etil,  eDOtribiites  another  strong  link  to  the  chain 
iif  e^ei|06  adduced  in  faiwur  of  my  views ;  but  as  I  maj^  at  som^ 
period  print  something  in  a  separate  form  on  the  impoctanlj 
Sttbjctots.J  have  disoulsed  in  various  parts  of  the  Annak,  1  intend 
ta  reserve  diese,««nd» -other  things '  which  I  ^have  been  able  to 
ijfiect  in  difiei^nt'parts  of*  the  physical  •sciences,  to  that  oppor- 
tnnsty.  •  •» *   •    »   »».»   ... 
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l^e^ncai  lExaminatioh  &f  Analcime,  Copper  Pyrites^  apd  S'li/-; 
^  ii     :    .  .       phnret  of  Bismuth.    By  M.  Rose.* 

;  The  first  research  into  the  cqmpositionof  analcime  was  made 
by  M.  Vauquelin.    He  found  this  mineral  to  contain 

*.*  !.      .  Silica  ,••»..;.,« .t^.*..  58*0 

i;  ^    '    -Alumina •  18*0 

-'.    .;     Water 8-5 

'., •  Soda.  •..;:.•.:::..;...:•.....;:.'.  lo-o 

I..!       time.  •;..:;.....:;; ;..:....   20 

.       :     Iron.  ....;;..•/.;....'..:::.;....;  Trace 
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Thi^  aiialcime  which  I  analyzed  is  found  in  the  valley  of  Fas$a, 
in  the -Tyrol;  the  crystalis  were  ti-apezoidal;  and  were  in  some 
pliits  of  a  slight  red  colour;  blit  the  analysis  indicated  scarcely 
perc^ible  traces  of  oxide  of  iron :  the  crystals  were  translucent; 
and  free  from  other  impurities.  The  analcime  reduce,d  to  pow-* 
der,  lost,^  by  being  strongly  -  heated,  8*27  per  cent,  of  water, . 
which  was '  slightly  alkaline.  By  heating  some  fragments  to  . 
r^dbess,  the  loss-  in'  different  experinjients  amounted  to  8*80, 
8*8i3,  and  8*96  per  cent.  The  mialcime  lost  its  transparency, 
and  be'came'a  white  enamel.  ^  , 

The  analysis  of  analcime  is- not  cormpHcated,  since'  it  is  very 
easily  decomposed  by  acids,  when  it  has  not  been  heated,  and 
is  reduiied  to  powder.  On  this  account  it  is  not  requisite  to 
etopldy  nitrate  of  barytes  used  by  M.  Vauquelin,  and  wjiich 
always  occasions  more  or  less  loss. .  When  digested  in  QiuriatiQ 
a<:nd,it  formed  a  jellv,  which  was  driedj  and  afterwards  ,treat€4 
wiiK  muriatic  acid  dii^ted  with  water  to  separate  thesili.Qa«  Xl^ 

filtered  solution  contained  neither  lime  nor  magnesia^  and  w^ 

/•.■-'.  '       •         •  ...        .     ■  '       '     "  '  ; 

'    *  'Extncted  fWuntfa^Aimales  de  Chimie  et  de*nifttque,  tokh.  xxv:  p.  192. 
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Almniua ;  22-99    ^   ^ 

Soda ••:«*#•,••>.»»•*»•• 13*53 

Water.  ...^........... ^ 8*27 

1  {biina  upon  trial  (Hat  the  white  traiiaf^ent  >H\tf9l)P||)Y<ffitg 
||/ppci  in  {be  lava  pf  Catapaj^  ijx  Sicily^^aa  of  ^in^jff ^qipu- 
Tjion\  ,bui  the  i{uantity  I  po^sessei^  ^Q^^C|p  i^n^jbo  jfs^ 
pXete, analysis^  and  the  fragments  were.mikea  wit&^c^] 

;  I  analvze^'^Lnother  andlcime^  from  FasG^  diif^r^x^  #09^  ^^ 
which  I  have  just  mentioned^  and  I  Ibund  that  its  po^io^^B 
agreed  perfectly  with  that  of  the  precediif g ;  the'  reaujlti;^  §1^^ 
analysis  were  /.  C.  .r^i^fT* 

..<  Silica*  «**»••  44. i«  .4  «•*  •«#4««  ^ '«'¥«•  i55f43[:;^^.ib  I 
,    Aluiniiiit'*  «•#«« •*!•««» i,. !•••  IV k«* *.4  fil!S8'.jititn£i;p 

>.•  I  {   .  Wa1)er«'4«;« t.*^,; ••••  i^l«r««,.:«'W«»b?/    8*81  '^ii^iiqlus       i 

This  analcime  was  of  a  flesh-re^,  9plpur»  on  wjiiK?n  fi^^fj?^ 
SH^^.Q^  ^?»'<^Wf^5M  *>^^»  gi/eii  to  tW  ai^ 
Bl^gicy^^  npar  Ticenz^  apdinwhA^h.W^.YwgttfiBin  w#3[>9sil 

Silica ,.^,^,., 60-0        -''^^ 

AInmina «•%*'• •  •  •  •  20;l 

t^^ater.. /...Ay;,.. \-;. ;...-..;.•. '.^i*!- 
Sodaantipotasl]!.  i»... ....... '.;.;. y.^  ,4n 

Iron .  ..:;.•.,...,  ....w.w.ww  . .'  trace 
'  '  •        '  100^ 

I  cannot  explain  the  gt6at  difference  be^w^cjij  MiiM^W^Vfi^ 
analysis  and  mine ;  I  think  I  have^  however,  some  reason  Wt 
supposing  that  the  sibmi^lit^  ^^hi^"*  h^  -analyzed  was  not  quite 

founaiji  the  vallejf.  oFPassa,  are.sp  filled  S^^^fivPs^fir 
defined  Crystals  or  apophyUitei  that  tney 'fori{|^^^^t^ 


i^l^^of-iipo^Vi^  €f  in  mAlow.  It  iar  sMu^m^s^diffieuit 
m^^pmUt  tte  mak  of  t&6  atiidei^  fiy^ttk  these  Krys^Is  ^ 

to  tiie-|^hMe  .p^^iendiedlair  to  A»  iotis.  It  fellow*  iieirmhetefitt 
firom  my  amilysis,  in  which  I  could  diMsovor  tuMtikt  lime  'iit>t 
potash  which  occur  in  apophyUite,  that  the  fhigmettts  which  I 
employed  were  perfectly  free  from  this  substance. 

fllievaam^iiBSiyatfalj^  bttt  tlieydoliot 

ftHMi  aihrf9obabki  formala^  and  differ  Iromeadb  other.  I  hava 
V&alvzed  three  sorts  of  ciysttiilised  copper  pyiites^  and  I  fduin^  in 
ttttwtb^mjdie  saitte  proportions  of  cxtatftitu^ 

Hie  analysis  of  coppet  pyrites^  aithatt^h  irety  sini^t  ^^^^ 
.jgkt4  tnb  residta  which  eorresjionded  with  a.  probaUer  formttta^ 
wki^  I  separated  thit  oxide  of  iron  from  the  oxide  of  copper  by 
pare  ammonia*  The  oside  of  iron  fnrecipitated  always  containeifi 
wim.  must  hairing  beim  petfeetly  washed,  a  considemMe  dti^i^^ 
bf  coddb  of  coppef,  which  I  eootd  not  separate  if  1  did  ndiputA' 
{jteie  tfie  cdmier  from  tho  muriatic  solmioia  of  coide  of  iron  1^ 
means  of  sulpnuretted  hydrogen. 

I  dissohnfenia  each  analysis,  of  cappet  pyritesr^  iwi  different 
quantities  In  4lqua  ngUL  I  precipitated  bne  of  the  siilutions  by 
muriate  df  barytes  to  determine  the  quantity  of  itfl|dhur  by  the 
sulphate  of  barytes  obtained^  and  I  poured  into  the  other  pure 
ammonia  in  excess.  The  oxide  of  iron  precipUated  was  heated 
to  redness,  and  dissolved  in  muriatic  acid,  which  always  left  a 
small  quantity  of  silica.  I  then  treated,  as  already  mentioi^, 
iflie  i^6lutiou  with'sutehtntf^ 

'  1  obtained  the  fouowins^resuits  from  two  varieties  of  ciyst^ 
lized  coppenr  pyrites  from  namberg,  in  Sayn,  and  from  Fursteii- 
berg : 

'    BmUbarg^  FunleDlprgr, 

Copper.  ...........r34'40  ./....  SS-li 

Irpn. ...... ...;,.,..  3Cf-47  ,.M**  30-WB 

Sulphur 36-87  36-62 

ISiliea 0-27  0-39 

101-01  100-03 

^  The  ana|ysi$  of  the  crystallized  copper  pyrites  from  Freib^, 
gtL\fe  no  similar  results.' 

Shilphuntt  of  Bimmth* 

,,  tbi^  spl^ur^t  fifom.  tiiddarhyttau,  m  ^wpdea^  I  foun4  io 
^osaiui#  the  same  comfoeitioa  as  the  artificial  ai^phure^  9f 
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Suipliur... m72^ 

Bismuth. 8098- 

99*70 '^ 
The  artificial  t^ompotmd  gftr^  >  . 

Bismuth*  ^.,^.  «••••••..•..• ,  .*.  81-61  .,  . 

100-00*  '    ' 

Ab/£.*-— Ill  .this  abridgment  of  M/Rose^s  paper^  *I  Jmyef  Aot 
ffi¥en'all.his  views  of  the  atomic  constitution  of  copper  pyrites^; 
tot  aa  he  adopts  the.numbers  of  Berzelius  in  .which  the  weight  of 
the  atom  of  iron  is  double  that  generally  admitted  in  this  counttVy 
the  .statements  would  be  useless.  He  considers  its.'probable 
composition  as  one  atomofsulphuret  of  copper  with  three  iatoms 
of  sulphuret  of  iron.  It  will,  however,  appear, :  that  his  analyBis 
of  capper  pyrites  from  Ramberg  comes  more  nearly  than^Dodneto 
what:!  have  supposed  to  be  the  atomic  constitution  of  thia  com* 
pound.;  namely,  a  compound  of  twoatoms.of  protosulphuret  of 
iron  and  one  atom  of  persulphuret  of  copper,  or  in.lOO  parts  of 

Copper  .  ••..••..••. •  34-78 

Iron .,..,.  30-44 

Sulphur .•.,..: 34^78 

100-00 
(See  Annals,  N.  S.  yol.'iii.p.  SOI. )^Edit. 
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A  Memoir  on  some  Geometrical  Principles  connected  with  the 
Trisection  of  an  Arc:  By  John  Walker,  Esq.  formerly  Fellow 
of  Trinity  College,  Dublin.    (With  .a  Pl^t?.) 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

SIR,  April  14,  1824. 

The  following  propositions  I  believe  are  new ;  and,  if  I  mis- 
tslke  not, 'they  either  extend,  or  promise  to  extend,  the  limits  of 
Plane  Geometry. 

It  has  long  seemed  to  me,  that  the  moderns  have  too  much 
abandoned  the  attempt  of  trisecting  an  arc,  by  the  ri^ht  line  and 
circle.  We  know  with  what  ardour  the  solution  of  that  problem 
was  sought  by  the  ancient  mathematicians ;  as  well  as*  how  con- 
siderably the  science  was   advanced  by  then* -investigations, 
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'though  they  failed  of  arrmng  at  the  ultimate  object  which  they 

Eursued.  And  I  believe  that  geometHcal  science  would  not 
ave  remained  as  stationitryy  as  it  has  been  for  many  years,  if  the 
problem  had  continued  to  share  the  attention  of  modern  geome- 
ters. 

But  nothing  so  much  paralyzes^  exertion  as  despondency  of 
success ;  and  1  am  aware  that  some  of  the  most  profound  maAe- 
maticiaus  of  the  presait  day  do  not  hesitate  to  pronounce,  that 
the  problem  alluded  to  is  impossible.  Their  assertion  is,  I  think, 
unwarrantable  and  rash.  If  I  may  hazard  an  opinion,  in  which 
many  will  think  me  over  sanguine^  I  avow  my  expectation  that 
some  of  the  principles,  which  I  offer  in  this  Memoir,  will  yet  lead 
to  the  solution  of  that  problem;  though  I  am  now  obliged  to 
dismiss  the  subject  from  my  mind,*  on  account  of  other  atoca- 
tions  and  declining  health. 

Prop.  I.  Problem.  (Plate  XXVIi.)    Fig.  1. 

'  In  a  given  segment  of  a  circle  to  inscribe  a  triangle,-  whose 
sides  shall  be  in  arithmetical  progression. 

Let  the  given  segment  be  A  6  a.  From  B,  the  vertex  of  the 
opposite  segment,  draw  thelines  B  T,  B  ^,  trisecting  A  n  in  T 
and  t,  and  meeting  the  periphery  in  E  and  c.  From  A  ini^cribe 
the  chord  A  x  equal  to  E  e ;  and  draw  ax.  I  say  that  Ax  a  is 
the  triangle  required. 

Dem. — Let  y  be  the  point  in  which  a  x  intersects  E  e.  Draw 
Ty  :  and  parallel  to  this  draw  x  «,  meeting  A  a  in  Zy  and  inter- 
secting E  e  in  s.  Lastly,  draw  E  z  and  «  T.  I  shall  now  prove 
that  a  J?  is  equal  to  a  »,  and  that  E  ;s  is  perpendicular  to  A  a ; 

whence  it  will  follow  that  a  ;r,  or  a  x  =  -^  -f-  -^t  and  is  there- 

fore  an  arithmetical  mean  between  A  a  and  E  i?,  i.  e.  between 
A  a  and  A  x. 

For  the  triangles  B  T  f,  a  « F  are  similar  [having  the  angles  at 
t  equal,  and  also  the  angles  at  B  and  a,  as  standmg  tipoQ  equal 
arcs].  .-.  B  ^  :  T  ^  : :  (a  0  T  f  :  t  F.  .'.  rectan^e  B  ^  F  = 
Jt\',  and  2  B  ^  F  =s  2  T  if*  =  rectangle  kt  a^Bt  e.  .\te 
is^bisected  in  F.  '  .•.  the  similar  triangles  atFjt/eVKve  mutually 
equilateral,  and  yc==af  =  Tf.  .'.  e  t  is  parallel  to  yT, 
and  .'.  to  xz,  '  .\a  x  =  a  z.  But  also  E y  is  bisected  in* s  [for 
the  triangles*  'E^y  x^a y  e,  and  xys,Fye,  being  similar,  E y  : 
(y  x)y  s' ::  ay  :  (ye)  y  F  ::  2  ,  1].  .*.  E  «  =  zT^  and  E  z  is 
parallel  to  s  T,  and  perpendicular  to  E  e.     .*. «  «  (or  a  D  +*  Dz) 

u  e.a  X  ^  -s-  +  -TT-  =  — :; — .  •'.  a  X  IS  an  arithmetical  mean 

'  2  '    2  2  • 

between  A  a  and  Ax.    Q.  E.  D. 

'.h  Cor.  1 .  (Fig.  2.) — The  lines  A  6,  a  6  trisect  the  line  E  e;  for 
since  the  line  t  e  bisects  the*  angle  A  e  a,  Ae  :  (ae)  ATSt.::  A  t : 

*  Thelines  £  jr,  e  a,  axe  not  drawn  in  the  figure,  but  may  be  easily  suppoeed. 


«^::2:).  .%  A  A^  bkeetkii; II19  ta^  S  A: r,  cute  B«iiito 
Mgpi^rato  in  iAi0Mme^  ration  '4  I 

the  latter  bitects  the  radius  odaq, and trUects  B 'Bia /«  |^); 
]^^  \»  the  point  ia  which  E  Py  perpendicular  to  £  e,  interefoti 
Ajk    The  triangle  £  N  p^ey  a  are  similar  [foe Jh^  angled  Hitf 


ana  tf  Btand  o«  equal  area,  ae  aleo  tiie  angli».  N  £  j»  and  A  A^ 
hakAajcmuye].  /.EN:  &pi:jf$iiif  «  ::  I  :  2.  *•  fi9 
m  radkie.  ,\  tj  m  aemiradiue.  ^ut  ine  tiiapfi^  B N  r, %%r 
are  eimikr.  •*.  Br  :  r  B  u  EN :  9  B  ::  2  :  1.  /•  £  B  is  triee^M 
iiir.  It  is  plain,  that  if  from  fi  vre  draw  £  g  parallel  to  ApA^ 
must  bieeol  the  radius  i  c  in  Q. 

Cor.  3.  (Fig.  3.VHj]^winff  tiurough  Q  an  ordinate  (whu^b.fl 


4he  f  base  of  an  inaeribad  eqv^atoral  .triangls)f  the  linet  B  4t^  hM 
iillersect  this  ordinate  in  the  same  point  e^^  For  the  w^  A^ 
f  ^bebg  ^qual,  as  also  the  arcs  £  J,  |»  B,  /.  the  arc  A  fr  =>  Bg. 
w*<  6^  is  parallel  to  A  B.  .s  the  trnngle  B&  A  is  isosceles. 
£ttt  its  alliitiida  he  is  tris#eted  by  B  c  [as  B  f  trisects  «  P]. 
.*.  the  side  6  A  is  bisected  by  B  « in  0.  [For  universally^  |f  fh>il^ 
-aa  angli  at  the  baa*  ^f  sa  ispsoeles  triiM^gle  a  Ui^  \^  drawn  ^uU 
ting  the  altitude  and  lag,  the  segments  oi  the  leg,  ara  tp  eafji 
other  as  the  upper  segment  of  (ha  altitude  to  twice  its  lower 
8egQiet)t«J  But  the  ordinate  through  Q,  the  middle  point  of  i  c^ 
must  also  bisect  &  A  .  /.  &c. 

.  Cor.  4.  (Fig^  40— 'Ut  I  be  the  point  in  which  the  p6kpei)d|cu^ 
hx  froiai  t  meets  aB,  E  i  is  paratlel  to  A  B.  For  drawing  f  I 
parall^  to  A  a«  and  cutting  T^k^  in  r,  this  paraDel  %$  trisected:  m 
^4  and  from  the  similarity  of  the  trianries  Elfi  B^i  BJSii 
also  trisected,  ia  r.  .\  the  triangles  or  I,  Eft  are  similar. 
V.  I  B  and  E I  are  parallel.  '  •     .       . » 

&AcMb'tfsi.-«-In  the  assigned  solution  of  the  prece$i%  probtemt 
the  base  of  the  given  segment  is  always  one  of  the  er^reme  sides 
of  the  triangle ;  and  the  other  extreme  is  the  chord  of  the  arc 
'intercepted  oy  the  trisecting  Knes.  But  if  the  ^ven  sagmaM 
contain  an  angle  of  less  than  60^,  its  base  omy  be  the  mMstk 
^tde  of  an  ii^s<sribed  trianrie,  having  its  sides  m  aridundtical 
progression^  And  from  wnat  has  been  esteblishedt  it  is  plain 
now  we  may  construct  t^at  triangjle^  ^  a  x  (fig«  3)  be  given  aa 
th^  infddle  side  of  such  a  trlan^e^  in  the  segment  a  B  x.  Then 
we  have, f I  the  jpaiddle  point  ^  the  arc  a  x.  .*•  we  ha^e  Pi'the 

flpofite  extf^emity  of  the  diameter  ecV;  and  •*.  we  hate  a  P. 
tt  we  Vave  seen ,  (Cor.  2)  that  a  P  bi>ects  die  radius  Be  to  ^. 
^  there&re^  with  toe  centre  c,  and  the  interval  of  die  semiradiiis, 
we  describe  a  clrclei  its  Occurse  with  aV  det^^rmineirih^  peiM 
9.  «\  we  have  the  diameter  B  b,  and  .*•  its  ordioata  0  Ai  OM^ 
tb6  ^scti^me  aides  of  Uie  triangle ;  the  greate$t  <^  tlHi  Maat^ 
acciiu^diofi;  to,  the  poiht,  of  ihterseoUon  ofthe  deMfibi^  aiftoto 
with  tbeune  oP|  through  which  we  drawtiie  diameter. ,  ;      ^ 


In^a  giyeq  circle  to  inscribe  a  triangl^y-  ^^OM  ^^^  fellldlbeiui 
jpVfi^^  and  t}^i^  (M^fi^bn  difierence '«^a)  to 

'!7fe^splut5(^of.tliip^^^  obvioM,  ffom;v^liat>we 

1iave''$stat)lislifed  in  solving  the  former.  ^  Pbr  there  ^e  have  fleein 
«fi£<^  A  '^i3  ftiQ  cotbmdtt  difibretioet>fthe«id66^  and  (Oarl'd^ifattt 
is  eqoat  to  radius.  Thereibi^x  g(ven  the  radius  and  comnloii 
bence  ofthe  sid^^/we  ban  construct  the  right-angled  tHaiig^ 
^  i'^,  having  onepf  its  dides  insMbed  in  the  circle,  itahy^ 
pcft^6use  EN  equal  to  radius;  and  its  altit^ide  A  9i  equal  to  tM 
iveu  common  difference.  This  line  A  z  prOdueiedi  giv^g'  Che 
Jr^'ate^  side,  A  a  ;  whende  We  havie  the  dlher  two,  '  •  ^  * 
'  ^e?Ad?2um;-^Whenev^f  thegivtoMmmondiffi^retieeriB  lai»th«A 
rthe  r^ditis;  we  may  fiAd  tWo  difi^rent  triMgleviid  ftQii^»)|be 
■WcfcteniV  fo*r  either  ofthe  unfequ'al  sides.  A  E  o)r  A  Nj 'ittay^b^ 
ll^ct%ka  in  the  circTe.  ^  It  is  plaitt  that  Az  is  a  ma»mu«i,;wheu 
i^tlto  hfiilf  B  N;  that  is,  that  the  semiradiuaift'lftte  gveaie^ 
^*(5gV%  c'omxnon  diflfe^  <     '• 

I  ^^f^atthig  unity  for  jretdius,  the  tangle  of  whose  8Md»  tlte  «^(hii- 
Wh  mffetente  is  a  rolaxiiiium;  iiH  ■   ■  ' 

jfl^lWfti^  of  whosft.middle  angle  is^|.,  And  "it  way  het^'t^ 
^fi^g|[y^];90)ai^ked,  t^^jt  i^  the  two  difierent  triangles^  whose  fides 
j)}a|^#  HP](.  An^aljier  QQi^amoa  diff'^rfnoe,  hs^f  the  sum  of  thd 'cosines 
^f^^  imdd|e  apgle8is4-    Also^.the  sum  ofthe  tw6  least  angles 

of  tne  sum  of  the  two  greatest ;  iftiiaisj  tlie 


WpR^  supplemept  pi 

thxrd  part  of  the  dinerehce  between  the  sum  of  tbb  gre&t^t',d^d 

t);y&ifnm  of  tite  wddla  i^igles ;  just  as  in  the'trian^e  '       '^  ^ 

'"'I    '•'.*  \      '  ■  .    i         8        '     S  '  .      2  •  »    'x 

Jtbsdfiait  as^  is  the  eomplemcoxt  of  the  greatei^ti  9^  i&  JtllMril 
o|hivt  of  the  dtfibranoe  between  the  odter  twoi 
f'  >Wmf  other  aad  chiciouq  ptn^^rtiefl  of  jth09e  trianglfc^  migbt.Ve 
M^^kf^  4  ibut  W0  must  haateil  al>  j^res^t  ta  Qtlier  matter*      .  ^  .  . 

i^^^f^'s.  .     ,  P^pp.  hi:  .(Fig.  60  ••    .. '  ;":""'.' 

3ff  JfToa  4(0:.  fiame'bise  .A  ^  there  oe  two  isosceles  trFax^les, 
.Ifllpai^^yettHsal  i^j^es' A  1^  a,  A  !lS  a  are  fts  three  to  twQ ;  wd 
,fr9*^  t|ie  vertex  /o*  the' W^M^r  single  liqes  be  drawn  (lif  ;E  0 
<fDNKt9iixig.t^  ^mi^  lines  wiU  triB^ct  (A  b  a)  ike 

Jl^<.<3<*:t^jH(>ijfQum8crihih^  circle  oh  which  the  greater. angle 

^t2f«ft«w,.f^Produce  the  altitude  E  o^  and  let  d  ;^  =  p  Ei  Draw 
^oAt^  toci' J  produce,  it,  to./,,  E  t  txi^^c^ing  tlie  altitude  of  the 
iAosceles;tf«9«^le  E  A  ip  jwst|)i*ept  thf^leg  A  einT>.  i^raw  D  d 
parallel  to  e  £;  also  the  radius  Ac,  cutting  £  Tin  m,  arid  J)  4 


SGf^ .         Mr.  WKlkef^w^m^OionuiricakPfimdpieB     [Maj^' 

in<^  ,,^^tkf)  fnQiigL  iiercttdf^c,  .wi  parallel  to  A  £^  4i«Lw:c.sYI 
meeting  S  T  in  Y|  wjiich  point  we  shall  proyeto.be,iA,tlif^Ilf]::\-  ^ 
plftfi^  of  the  circle. 

From  the  similarity  of  the  triangles  e  mY,  A  m'E^  tm  :  Aim,^ 
::  c  Y  :  A  E.     But  we  shall  prove  that  cm  :  Am  ::  A  c  :  Ai; 
and  ••.  that  A  c  ^  c  Y.    For  the  triangles  cm'E^mn  D/bein^ 

sinrill^,'  c  m  :m  n  ::  c  E  :  D  f/ ;  that  is,  c  m  : ^^  ::  c  Ev  -^ 

/.  c  wi  :  A  m  ::  c  E  :  E  «•  •  But  cE:Ee  ::Ac  :  A  e  onttc-^  - 
count  of  tlie  bisection  of  the  angle^A  c  by  the  line  A  E].  /.  c  m 
:  Am  ::  A  c  :{A  e)  A'E.  But  we  have  before  seen  that  c  m  : 
A  m, ::  ,<?  Y  :  A  E,  ,.\  c  Y  =  A  c,  and  the  point  Y  is  in  the  peri- 
phery. But  the  aiJigie  6  c  Y  being  equal  to  6  E  A|  that  i^,  to  tb^  ♦ 
third  part  of  A  B  u,  the  line  E  T  Y  trisects  the  arc  Aha-  iiv  If  • 
Q.  E,.  D.  .,..*,  »■.  ,o. 

t?(?;;,^l .  ,(Eigf  6.)— If  from  jp,  the  point  where  A  c  meets  a  ^ , , 
the  liin^  ^  cib.e  drawn  to  the.  middle  point  of  AE,  ajid  be  Dr^.A 
duced  oq  each  side  to  meet  the  periphery  in  <b  and  ^;  the  line 
£C  rfa^y  is  the  side  of  an  equilateral  triangle  inscribed  in  the  cih^le  - 
Apab'y  a^4  |f  the  Jines  E<^>  F)  g^  be  produced  to  meet. the  ; 
circle  A  E  a  e  in  9/i  and  Vi,  the  triangle  E  m  n  is  an  equilateral 
triaiigU  inscribed  in  tljat  circle.  '  / 

^or  the  triai]gle  A  jp  E  is.  isosceles  [for  angle  j>  A  B  s^  .o  .A  B  i . 
+  BAE=;BEA  +  2BAE=:2BEA;ft:AE|>].    /.ip  d  i$  . 
perpendicular  to  A  E,  and  .*•  bisects  the  parallel  radiufe  c  x  pec- 
pendicularly.     .*.  ^  9  is  the  side  of  an  equilatei*al  triangle,  of 
which  Y  o  IS  the  altitude.    Now  drawing  tneline  A  e^  it  imist 

a  B  A 

pa^s  ^rp^h  9  [fora  /I  c  =  a  E  e  =  .— —  ==»  a  Ay],  , .-^  ^y  i& 

parallel*  to pd\  and  .*.  E y,  the  hypotenuse  of  the  rijght-anglad  * 
triangle.  E  Aiy,;  is.-bieeeted  by  p  m    But  it  is  alsa  btseoted  l^ 
Yx.     .*.  Ey  and  ^9  bisect  each  other  in  0.    .*•  iB  Mqy  isn  - 
parallelogram.    .*.  the  angles  a'E  c  and  9  E  c  are  each  of  them 
30°  [for  «Ec  =  ^Ey— yE6  =  {7^fe'—  j:yE  =  5ya:  = 
30°,  a^d  in  like  manner,  y  E  ?  ;=  J  Ey  +.y  E  6  s=,<P3(  E  + 
cry.jB  ==^2  y  J?;  ==  30°].    /.  wEn  is  an  equiUteral  tri^ng^r  . 
inscribed  in  the  circle  A  E  a  ^.  ,  .. 

Cor,  2  J— The  arc  B  ^  is  the  third  part  of  A  ^  B,  and  B  ;  the 
third  part  of  A  a  B.  For  edY  q  bemg  an  equilateral  triangle,  » 
ar<i<?Y  =  2;Pii;.  :PutAY  =  ^Bi.  .--ic  Y  -  AY  ra;  2<e:R. 
;•.  ^c.  .Inlikem^nnQr.^  Y  +  AY  =  A  Y  g=;;  2  By  v  ^i 
.  ^Qor,  3.— rjf  fropi  c  be  drawn  a  parallel  to  A  a,  meeUi^  A  )|i^ 
i,  fljidiYE  in  /,  Y  /  i^  the  third  part  of  Y  Ef..  For  the  txian^pf,;  . 
c«  E  an4  c  ;s  A;  are  each  of  thei^  isosceles.  .;.  A:  £  ,=  dian^etec* 
Biit  from  the  similarity  of  the  triangles  i  /  E,  c  /  Y,  Y  Z :  f  E«i: 
c  Y :  A:  E  ::  1  :  2. .-.  &c.  It  is  plain  that  jr  z  must  cut  off  another  :l 
third  ptrti  of  E  Y*     Also,  that  ckss  Y  y. 

C«n  4rf^ — Produciog  A  c  and  A  B  to  meet  die.  circle.  ABajtf  i^' . 
r  and  s,  the  cho.r4  '^  ^  ^^  equal  to  A  a ;  and  the  semicircular  arc 


t Er'if>i8'bii9ecieiLia«Si    For  angle  A &ii'«a<fi Ar^  £hte^tr}afigfe 

...  .        •  ^j    .P.. 


A  jt  fi  beih^  isosceles.    /.  A  a  =  E*r.    But  arb fe  ^  =  — 


arSB «  = -~.  /.  ate ^ i  = —r-^  =s  quadrant. 

iC(w?*.5w  <Fiff.  7i) — If  B/be  drawn  parallel  to  A  E,  it  i^' equal 
to  E  c.  For  arawing^g  parallel  to  the  axis,  .and  meeting  A  E 
in  fif, /*g  :=  g  Zy  on  account  of  the  equality  of  the  andes  s:  Z  /, 
g/Z-    ••./g  +  Bc,orEc,  =gZ  +  E2=sB/.    ^      ^    "^^ 

Prop.  IV.  (Fig.  7.) 

The  same  things  being  supposed,  E  r  the  segment  of  the  tri- 
seotihg  line  intercepted  between  the  two  circles  is  the  third  ;^rt 
of  EX,  Ihe  siegment  of  it  inckded  in  the  circle  A  E  a  e.        ♦ 

Dem. — Draw  A  n,  making  the  angle  E  A  «  =  A  E  x,  and 
cutting^E  X  in  s.  The  triangles  E  A  w,  A  E  x  being  identical, 
A  71  '*  E  ^  sss  E  X,    But  E  A  trisecting  A  i^,  and  b'emg  parallel 

to  a  ft,  trisects  A  n,    •*.  A  s  beirig  equal  to  — ,  5  X  «=  .— .    But 

*  *      *   -. 

A  s;  and .-.  5  X;  =  s  r,  the  angles  at  the  base  of  the  triangle 

A  5  r  being  equal.     [For  angle  A  r  s  sa  — ^  ss  A  E  «^  <  But  it 

als6  equals  A  Er  -f  E  A  r.    .*.  angle  E  A  r  =  X  E  e.    .*•  angle 
r  A*,  orEAn-E  Ar,  «  AEX  — a:Ee  =  AEe^  Ars]. 

Cdr.— Drawing  a  r,T?,  r  t;  =  -j^.  For  the  triangle  a  r  X  is  simi- 
lar to  A  E  a  [for  angle  a  r  X  :s:  A  E a, and  angle  rXaasEAa].  ' 

vVi  f  xD  rX,  and /.  r  t;  ==  E  r., /.  &c.  ^  ' 

SchfJitim^^^HiB  plain  that  A  n  bisects  E^  in  0  ;  .since  Ao^ts 
E.o,  and  the  angle  E  A  y  is  a  right  angle. 


Prop.  V.  (Fig,  7.) 

The  same  things  being  supposed,  if  there  be  drawn  a  diameter 
of  Ae  cii^le  A'Ea  e  perpendicular  to  the  axis,  and  meeting  the 
circle  A  B  a  6  in  T,  the  line  E  T  is  a  tangent,  and  equal  to  E  f^ 
the  line  drawn  from  E  to  the  point  where  z  Z  produced  meetl^ 
the  circle  A  E  «  e. 

For  a  Z  passes  through  k,  the  centre  of  the  circle  A'Ea  e\  and 
the  trit^figle  Z  A:  c  is  isoscMes,  and  similar  to  the  triangle  E  Z  c. 
.-.'^B  i  C'Z  ::  c  Z  :  (/ft;  that  is,  cE  :  cT  ::  cT  :  eft.  .\\hh 
angle  fc'TE  is  a  right  angle,  and  ET  a  tangebt.     .-;'E'T*  i=3 

(c£:Eft)?:(~  :2Eft)   =  (E£Z;E;e)==Ef-    .vkt^n 

Ets\  .       '   ■   •  .     '  .        ■       ■      i 

Cor. — Hence  it  appears^  that  if  c  T  B  be  aright-aligleditrisai^ 

gle^  ia  which  from  the  right  angle  the  petpendieiiiaT  'T  ib  is^ 


Aifc«Mit1i4lb]rpa(ioiUMt;  add  if^ltb  cM>dier0cfatn^iAiid4l»<i^^ 
1^  T  ai  radios,  a  circle  be  described,  and  an«>|jhfekr  cirUe^tVAdilil  9$ 
the  centre  and  the  remote  segment  k  £  asiiuiiua,  intersectfog 
die  farmer  in  the  points  A  and  a;  the  angles.- A  B  a  aiid:Aii&£ii 
are  as  two  to  three.  That  the  circles  may  intersect,  the  side  icJT 
nmst  be  more  than  htit  the  hypotenuse ;  or  the  angle  t  E  T  mpst 
be  more  than  30^  ,  f> 


Prop.  VI.  (Fig.  8.) 

The  same  things  being  supposed,  the  line  Y  x,  joiniDg  the 
point  of  trisection  in  the  arc  Aba  with  the  point  in  wbifji^  /the 
Qth^r  trisecting  line  meets  the  circle  A  £  a  £,.  is  a,iapg,Qjit^.^ 

thsicird^  A  Eae,  and  is  eqttallo'Y^,  theehord  of  mrd  ^^ku\ 

For  the  line  A  Y  is  a'  tangent  at  A,  the  angle  a  A  YKeliig  ^ddik 

<!9>-»i^:  r  »  A  E  a.  .-.A  Y,  or  Y  y^  is  a  mea^  F<>pWj^|WH^ 
Mtween  E  Y  and  X  Y,  that  is  between  E;^  and  !t  f.'^  .'v*ft^tfiu 
luagle y  Y  or  i^ similar  to  the  triangle  Y  Ey.  .\Yxm  ^ j^  jffl4 
is  a  tangent  at  x,  the  angle  z  j:  £  being  eaual  to  E  %.x/^ 
*'  Ciiri:l^^*-^I^t^ere  be  dmwttBm,  BnparalUltDihe.tiisecti^ 
lines ;  and  le.t  aqhe  the  base  of  an  ipscnbed  equilateral  triangle 
j^afdlel  to  A  a  : — ^then  the  arc  m  ^e  is  the  third  part  ofHa'^,  ufl 
thenefpre  m  q  the  third  part  of  «  A  r.  For  t)ie  triangles  ,)^  l^ji, 
yY  X  being  similar  isosceles  triangles,  the  angle  £  Y  or  (stand- 
mg  on  the  arc  «  a  r)  »  E  Y  y  —  i  E  y  =  Bm  n'  -ham^n* 
•*.  arc  ^carsnaB—  2  b  n.    But  arc  n  a  B  =^  Stemicircmajr 

arcB  6  —  ft  n.   .\  arc;?  fl  r  =  B  6  -  3  bn,  \\~  ='Mu^^,i 

9  9 

Cor.  2. — B  m  is  equal  to  y  r ;  and  y  f  passes  through  k,  the 
i^^nulre  of  the  -drele  A  E  a  e.  For  arc  B  A  jw  ^  B  A.X,  -1^  'f  4 
.=:  B^ay  +  B  r.  =  r  ay.  .*.  B  m  =  ry.  But  we  have  seen  that 
^!)f  y  ==  ay.  •'•ky  bisects  aX  perpenaicularly.  .'. ^i\s\e  h  U^'^^ 

i^  tea  E  X,    And  angfte  n  /r  e  =x  a  £  A.  •%  wgleiy^'4  = 

A£  X.  Bat  the  same  is  the  value  of  the  angle  iirhiehr^inAS^ 
%iffi  the  axis.  For  the  sum  of  that  ai^gl^  and  Y  B  ^^^Y^i^^y 
ttt  AB*  «  AE  Y  +  YE6.    .•.ry  passes  through  *!-  ^i-'iJ> 

Prop.  VII.  (Fig.  9.):  .   ,ij..  .i, 

In  this  produced  diameter  of  a  given  cicttle  A  B  i»  fr,  '4et^B  be 
4tt^  poinl  whose  distance  from  the  vertex  is  les»  than /red j|W; 
and  worn  £  to  the  eictremities  of  the  uortnal  diamet^'  kUPliicto 
be  drawn  the  lines  £  D,  E  d^  cutting  the  circld  iti  thprzpdnib 
mtmA n.  LetJkbe  the  point  tn'\vfaion  the  hnes'  Dn;  dtn'^ut 
the  lois ;  and  with  the  centre  k  and  the  intervml  k  E'let  acirett 
be  deaeribed  catting  the  ]^en  oinfle  m  the  pqtnt0  /k^mi'  fBhib 
the  angle  A  Ea  is  two«tmrds  of  the  angleiAfiff.:  lix/^i'iq  ^jih  to 


(JDeirij-^-IteawUienMiilA  c^Ak*.  >  The  trkuiigte  c  jb  D  Js  ainilir 
to ibb (trisung}^  e  DE,  each  being  eiaiiiar, to  <2nl>*,  /o£cf>clD^ 
4ft  are  iacontinxbed  proportion,  that  ts,  £.c;  ^  A,  c  ft.  /.  the 
triiii|[le ck  AU  simuar  to  c  A  E.    /;  angle  c  Ak  S9  ABic  tt 

i^^i\  jlut  angle  A  c  6,  or  A  B  a,  =  c  A  A  +  c  A  A  »  .3  c  A  ib 
a«  3  A  £  e.  .'.  angle  A  B  a  =      ^  ".  '    ' 

.  .  Pro?.  VIII.  (Fig.  10.) 

If  the  angles  A  E  a^  A  c  a  be  two-thirds  respectively  of  the 
angles  A  B  a,  Ab  ay  and  if  there  be  drawn  from  £  and  ^  the 
lines  £  T,  e  f,  each  making  an  ac^le  of  30^  with  the/iaxitt ;  thet^s 
^nes  meet  each  other  in  the  periphery  of  the  cijrcle  A  B.a  fr^ 

i>eifk*--The  lines  E  T,  e  ^  trisect  the  aros  A  B  a»  ,A  &  a 
Wspeetipel^  in  T  and  t  (see Cor.  1,  Prop.  III).  Lettbe  Ifpe  £T 
«iMtlbQ  cir«ie  again  in  C^  and  draw  th«  .oi^^Wte  P  ,(w  .^/)^ 

Wle  <5  B  e  =±  60^  +  ^  ffbrC B*  d*  GB 6  +  BCBa  MT 

>f  f  ^^^  - .%  &e.  J .    In  Ukt  mamiar,  the  angle  at  b  iwhteoded  by 

[the  ordinate  drawn  through  the  point  i^  which  ^  ^  f^^^f  fne^ 
'ttitf'  circle  is  equal  to  60^  +  ^^,    But  the  two  angles  60^  + 

*i-^  and  60^  +  ^-r^  are  supplemental  to  each  other,  die  langleB 
ij^  and  ^yi  being  together  equal  to  60^  Therefore,  th^  for- 
mer  angle  (fiO^  +  —^  being  equal  to  C  B  c,  the  latter  ij^^ 

^^)  mast  be  equal  to  0  6  c.    .%  the  ordinate  drawn  thtougjiyilie 

point  in  which  et  again  meets  the  circle  doinddeit  with  G  c/md 
e^meets  ETinO.  ,^ 

€V4  li«-Tfae  sum  of  tiie  angles  A  'E  tf,  A  e  B  btiing  «0^{a8 
jthi^  are  respectively  the  thirds  of  tiwQ.8ttpplem0ntal.an^t^  y^ 
.foll(rw»  thai  the  ande  £  A  ^  =9  12Q<'  «k  £  C  f.  Tbfiref<mi,# 
bircle  desoribe^  with  the  centre  c  and  radius  c  C  must  tpmunp- 
scribe  the  triangle  E  A  e.  And  in  that  circle  £  e  is  the  side  of 
an  equilateral  tnangle. 

.•  ffar«  2v-*-Ptbducing  A  « to  meet  the  circle  A  £ &4^  iai/^  Uie 
angle  ABdm30''  +  AEa.  For  angle  c  £  A  »  D  B  A.eiM^ 
of  t^em-  being  equal  to  C  £  A.  .*.  angle  dEa  ^s:  D^^m  80^. 
BiitangleA£ds=  dEa  H-  A£a  =!  30^  +  AEn.: 
•  Fiom  the  prineiplea  which  have  been  established^  w^  thouU 
be  warranted  immediately .  to  infer  the  following  propositiQii. 
Bdt  I  think  it  expedient  to  denionstrate  its  truth  inaependentiiy 
<»f  the  preceding  thoorema«         ..:'..:. 


364  .         Qn  the  CrvstalUne  tiirm  oi  Artificial  Salts,      lit  ay, 

^'^•^'*        '        •     ir  ■•*"PRdr,>'IX.  (Kg.lhy     •  <  »•',   -  V  *-;  ••-::' 

If  E  i;  l^e  the  side  of  ah  equilateral  triande*  in^crlbidd'  ih  the 
Otrcle  whose  centre  is  c,  and.  A  6  any  chord  inters6i>tiAgil'pei<x 
pendicumrly  in  o ;  assuming  o  a  equal  to  A  o,  and  dmwii^  the 
radius  c  az,  I  say  that  the  angle  at  the  periphery  A  E  e  |s  the 
third  part  of  the  angle  at  the  centre  a  c  z.  , .     i    . 

Draw  e  r  perpendicular  to  E  e,  and  therefore  equal  *tb  radius. 
Then  a  h  :=:  e  r  [for  drawing  r  s  perpendicular  to  A  6,  it  is  plain 
that-a^  SB  o«  as  e  r].  Since  therefore  the  three  lines  e  /•,  a  b, 
c  D  are  equal  and  parallel,  the  lines  e  c  and  r  D,  a  c  and  b  D  are 

Ace 

parallel.    .•.  angle  e  cz  ^  rD  b  s=AEe  =  — g— •  •*•  e  c  «,  or 

AEe,  =a  *-j-.     Q.E.  D.  .        ,    ..  .  .  ,nq 

I  here  dismiss  the  piibiect  for  the  present,'  probably  for  ^i*et- ; 
yet  apt  without  a  hoge  that  some  other  qualified  persOh  iti^hk 
mdifce'dtO' pursue  the  train  of  inresfigation,   whith  T  hMt 

Sfinted  Oiiit.  I  have  hazarded  the. expression  of  my  opittidtf, 
at  it^ill  yet  lead  to  the  trisection  of  an  arc  by  plane  geome- 
try. I  even  suspect  that  I  see  how  the  trisection  gf  t^e  arc 
A'<?rf  (fig.  10)  may  be  derived  from  the  trisection  of  the  ar^rA  b  a. 
But  I  must  resign  it  into  other  hands. 


•  U 


J '  ( '  i  < 


Article  Vlli, 

On  the  Crystalline  Form^  of'  Artificial  Salts. 
By  H.  J.  Brooke,  Esq.  FRS. 

(C<m^Jft««<2/rom  p.  288.) 

t  ij.  n r^     .  .   Perckhmde  of  Gaaf'hbn.  •; 

.  I  AM  indebted  for  these  crystals  to  -Mr.  Fai^day.  •  l%eir 
planes,  although  very  brillianf;  while  inclosed  iii  the  bottle  on 
whose  sides  tney  have  been' deposited,  soon  befdome  dull  on 

'  efSpsiHie  tOtthe  air.    I  have  not  found  Uiem  .  .  .  , 

'  cljQ^yatble  in  any  direction,  but  a  rigfit  rbom- 
pifj^rism  x^ay  be  regarded  as  their  primary 

■  ^foriQ..,  ,.  . 

.     >  W  M,  pr  M' , .    90°     O'  ,     ' 

'  »     PonV.^; 119    40  ^ 

t.   .  Pon  A  ,;..^.> ,•    90      0 

c'.onh  .,«»,,,,,«»...  1^0    20 

MonM'...^.,. 122      0 

MobA...,. 119  «  0 


if  r 


t'  I 


M 


'  Muriate  of  Cobalt. 


I 


,  T^efei  crystals,  which  I  have  received  from  Mr^  Goopj^ri  i^ay 


ISaCl^  Apparatmf(>f'f9H>ducit^ImtanimiSous  light.  966 

be  cleHved  with  ease  parallel  to  the  terminal  plane  P^  and  le^s 
distinctly  parallel  to  M  andM'  of  itb«^aiAiexed  figure.  Hence 
0ri*  oiiique  rbeHmbic  pmm  appears  to  .be  its 
pnipaiy  fonon.  *  ^ 


l»oi>k;dr.M'.\.:.'..  1Q9»  31' 

ton  A.;; ..;...  12s  20 

,.,.P.9n/ .,106. 20    . 

hone  ......  ^. 131  ,20 

Mbni.  .............  128    40 

„      MonM' :;.....    77    20. 

J^cetatc  of  Barytes. 

From  the  crystals  of  this  salt  with  which  Mr.  C.ooper  has  snp-^ 
plied  me,  it  appears  that  the  primary  form  is  a  right  obli^ui* 
angled  prism*    There  is  a  bright  cleavage 
pf^i$4kl  to  Ty.  OKie  les^  bright  parallel  to  m^ 
9lMi  'f|n  riodidtioct  .oqe    perpendicular  to 


M 


^ti 


IJ.. 


«♦    • 


■Moh/."........:...  146*  18* 

'^•"  "MiilT; ..:..  113    12 

'  •  'Morid.  ....:..;•...;  118    66- 

dondf 126      8 

Ton/' 100-30- 


M 


I 


}    }[*} 


Article  IX. 


Apparatus  for  producing  Instantaneous  Light.     By  the  Rev. 
J.  Camming,  MA)  FRS.  Professor  of  Chemistry  in  the  Uni- 

:    S^rsity.cff .Cambridge •  .         .vyv.  j 

(To  the  Editor  of  the  Annah  of  Philosephy.) 


.1 


DEAR  SIR,  Camhiidge,  Aprils,  1^4/ 

In  the  early  part  of  last  December,  I  exhibited  to  oar  Society 
I>oebeitiner's  experiment,  of  the  inflammation  of  hydrogen  In 
•'atmospheric  air  by  precipitated  platina ;  and. from  tnattime  to 
U\e  {^resent  have  occasionally  employed  the  same  apparatus,  for 
producing  an  instantaneous  ligh$.  The  mettiod  I  ha^fe  used  is 
'so  simple,  ihflt  I  should  not  have  thought  it  worth  commnnicat- 
ing,  'if  I  had  not  been  told  that  the  instruments  made  in  London 
for  this  purpose  lose  their  effect  after  a  few  experiments. 

Having  removed  the  electrical  apparatfus  from  a  Vdlta^s  lamp, 
I  placed  a  fragment  of  precipitated  platina  between  two  pieces 
of  watch  springy  which  are  inserted. into  a  cork  fitting  iQto  a 
sdialttest.tnte.asa  cap. .  The  distance:  of  the. pl^Una  from. the 


9m  :  ^^<MkiBmkem»di0im>^^^^,         \Jltm 

j«lAndiidbb(ilbtii0lk{iia«t8i»of  m^         luid  *Miatt>wut:li4MM)M 

.  Tbd  dnfy  predAutmi8  I^hav^fouM  oteMsaiy  aiibi'ilO'fMi4e4 
the  cap  inuuediately  mfiber  each  etperioieiit,  and  U>f^m9fmf>^ 
^reafmettpoa*  the  bydtogen  of  not  less  than  Ave  or  isiix  i^diei  ot 
mAer«  WithapnssBiireof'mne  inehea  I  haie'iMfer'Ikitedtia 
producing  the  same  effect  from  platina  foil  of -j^^  indium 
tbicknesB,  by  using  the  precaution  of  keeping  it  in  a  closed 
tabe;  but  when  theihickBeM-t>f  ihg  idalina  foil  was  ^^Vit'  ^^ 
reouiredto  be  previously  raised  to  nearly  a  red  heat. 

The  experiment  of  the  aphlogistic  lamp  may  be  exhibited  to 
great  advantage  by  em{^()ying  either  precipitated  platina  or 
|^)atina(  foil  suspjenoed  over  the  wick^  instead  of  mte,  as  9JQjgt 
nally  proponed.  '         I  am,  dear  Sir,  truly  yonrs,     - 

J.  CllMMlKO. 


I' 


P.  S.  By  the  kindness  of  our  late  Woodwardian  Ph>femKN% 
j^HaSstoofi;  I  have  been  favoiired  with  some  fragoMtttg  of 
i^n^  i^rmed  in  iron  slag,  for  the  purpose  of  asoertaanioglitia 
]»piA^be  thieniioelectdc  series  |  wnicb  I  find  to  be  bettttfi^ 
|Jatiaa  Wd  silveri  bat  have  iu>t  as  yet  becti  able  Iq  d0t«rmitt0 
it9  piec»se  i^itoation  with  r^spept  to  the  intermediate  metate.     i 

♦  •      -     ■ 

Article  X.  '•  ^i*' 

QftilAe  Nuitattite,  a  new  Mineftdft^mBoltMj  in  Mtamthuiddits. 

By  H.  I.  Bfooke,  Bsq.  FRS.  Uc. 


I    (To  the  Editor  oC  the  ^iifMJfsfPi^fKyAy.)      i  ^     . 

,  '  DEAR  SIR,  4^90,im.\\ 

.  .  I H  ^v s  iadsived  &am  my  Snt^d  Mr,  Heulanda  Bmall  specinMi 
qf  a  mineral  from  Bolton,  in  MassachusaetlSi  brought  by  Mf^ 
IfTufttaU  to  this  ccmntry. 
:  It  had  b^n  named  elaeoliie^  I  iupfKne  fromitAiexbibitittgl^ 

g\f  of  light '  resembUng  that  whieh  ia  frequently  aMaJQo  tilt 
brt^n  ffouL  tKorway,  and  ftom  its  colour  genetatty  appiisMtei|( 
li;^  that^of;  the  same  mineral;  some,  fina^awita  afe^.  honreifai^ 
me^rlr  transpaieat  sdid  colourleia*  On  Mamiiiiiig  the;  oxyMdn)^ 
which  are  imbedded  in  carbonate  of  Ume,  I  find  that  they  diflfer 
beih'iii  ckavaae  and  Inetie  from  elacolite^  and  tlHil<  we^r^^M 
mueh  fiiofken  They  present  the  form  of  a  rijght  s^are  jprbik 
vi^kh  may  be  regarded  as  the  primary^  with  deavages  piupallet 
Ho  its  lateral  planes*  The  lateral  edsca  of  this  pgiM&aie  teptacaA 
by  single  danes,  but  the  terminal  ^anes  are  imperfect.  *  ^ 
It  is  softef  and  much  more  gbmnj  in  its  fiatctttse  Ihu.  acapolite. 


does  not  resemble  aojrfOlber  mincnlmfli  ^hiok  Iitni  ttoqit«ii»tQdi 
loklmAfdiipf^(m^rV»miA  it  mNu^Uu,  '  oMb i q£  leapeot  tai  the 
ge|iMqMiflinv'Wllo  bcoii^t  it, to  tbitcoimtryii'  ; .  .>  .*  ui^  v;  j.t  -.it 
'ioI<^Jkt«|Pie^fit  }3(»a0  ifalVKB  time  to  h^  ^ciiabledito  iMntaabiti  Hf 
motelfiwly ^ Aw  I.  do ,  ftom  the  minute  oi^Btftlac  mf  ^ipeckttum 

If  ,^     -         '      •/>  'iiJi.iu     ill   Jill  III  iiii.iiiT  an  '.•  i    ..<;.<' 

o!  tc^^.'^!- '•  ■    '     A  VT  ■    i  '  '     "  ■ 


J&JiSS^  W  Sft.'Ifenslow'i  Obseh)ati(m$  on  Dr.  Bethf^  AeiixM 
of  the  Me  of  Man.    By  3.  T:  Berger,  mO.     '^^    '  -'" 

(To  the  Editor  of  the  Annals  of  Philosophy.) 


»^Q%e9H^  efe^§^  ft  Bhorl  time  smee  in  someres^^f^tee^^^lf'titi^ 
|pablM1&raty  Dfovir  city,  I  there  met  Mith  th^8ec6ndpftft  ofii!^ 
fltthnwhime ^ of  the  Trtantactions  6f  the  Geological  Socitlty  df 
Lond<»li;  '«he  27tit  aHide  of  whieh  iii  etititled  Supplentfentatjr 
Observations  to  Dr.  Berger's  Account  of  the  Isle  of  Mail,  by 
J.  S.  Henslow,  Eaq..BtQS,..  JJclesa  L.decfiiYe, myself  it  is  the 
business  of  hitn  whom  a  criticism  especially  concerns,  either  to 
profit  by  a  reasonable  and  impartial  criticism,  or  to  animadvert 
upon  that  which  is  not  trte,  or  diclil^ted  by  tiie  malignity  of 
envy. 

^'l^^ft]Mirg^i'of  having- j^uUi^ed  a  ik^moir  from  ^  Mosfe  vkOa/A 
randa,*  is  of  so  gravis  a  nature,  that  Mr.  Heiksldiv  ou^t  to  have 
satisfied  himself  that  it  was  well  founded,  or  to  have  named  the 
persons  fr(bm  whom  he  reoeiired  the  informatidn;^'  I^Mr.  H.  had 


th^il)|tiof^\iiitie  until  the  SUi^fJnlyi  18>lly>afid  ttiat  k  Wtti'i^nw 
return  from  Ireland  to  London,  in  the  begidfiiog  of  1819,  4hl^»¥ 
dlr^SW)  Up  itb&  memoir  published  in  tlie  second  volume  of  tib^  HVstAs- 
MioiOA  ef'theOeologicalrSoeietyyfrom  notes  actually  maide  on  tlnfe^ 
l^tl^  afld]i|vit^  the  exipeption  of  Mr.  Thomas  Webster,  Drau^htb^' 
iAftn^t^'the>8oeiaty^  i'have^ia  retolleclion  thttt  any  menkb^r  of 
thfe'8«eiety  t^vet  B«ir  these  notes^  fcwr  ito  opportranity  of  showing 

n^rrcn  to  ine  to  fix  ^e  pbimbago  upon  tne  paper  by  ^  piooess  weU  known  to  f^Mi, 
^yof^t^ti^gf  with  a  sponge  c^pp^d  lit  milk,  the  lesves  of  my  book,  wnich  I  tiUse^^ 
Milik|tiir0iaitliitt^iiM^«a»Mi»fid[tMte.  '•.•''     -^  ^    ...'>.,     .^  it.  ^  •:  .>t 


tW :pr«|8|»Bted^  itself.  Mr.  .Webster  obl%i5^x,4^,^...l{|s 
Assistance  in  pre^uing  .^ne  map  and  sections  wjueb  ^f^gf^mp^ 
toy  medioir^*  but  it  U  true  that  I  did  not  Qob8ult.Un;(^f>n.§9Jli)i^^ 

Wmch  were  not  in  hia  dej^^'^^^^*  '•-  vd"-    v!d  • 

It  will  be  reiadily  conceived  that  I  had  not  tbe.mes^  p^  ^|9P^* 
laimng  whether  the  southern  part  of  Ihe  chain  pf  jf^joi^^^if^ j^ 
jpI^cecTin  my  map  of  the  Isle  of  Man  twp  or  thr^  mUes^tpoinf 
to  the  east,  according  to  the  opinion  of  Mr.  HensIow,(p.^q^ 
This  fault  may  exist,  .and  probably  is  not  ijxe  o^y.p^^^^^ 
regarded  this  document  merely  as  a  geological  niajp,  ifjjt^oi^yt 
absurdly  pretending  to  dedicate  it  to  ^geographical  e^gj^'^^fe|j- 
r  will  only  add,  that,  in  my  opinion,  it  is  better  as  e  Wpp^i;!|ifl^^ 
pal  piap  of  ^e  mountainous  part  than  tho,se  of  mypi;i^ep^^^, 
and  that  iii  publishing  his  own,  Mr^  H<  has  not  re'nd^i:ed  mine 
Useless,  or  superfluous.  ,;.  l,    J- 

I  mustconfef^s  1  vyas  surppsj^d  on  reading  (p.  482)^  thai  X):^ 
omitted  to  mention  several  formations  of  rocks,  being  persu^^^^ 
that  I  had  inspected  them  all,  with  greater  or  less  brevity,,  ^|^^p^ 
tl^se,wl^ic|;^  are  volcapji^.  I. was  fearful  th^t  soiyiejmnGyuedjl^on- 
a|;)le  tirace  of  vplcaposj^  either  .extinct,  or  m  activity,  na(&§^f||^ 
tne,  but  I  was  not  long  in  recovering  frqm  ^hi^.  ^pf ei)f^f^9))9 
by.qbs^rvj^g  that  my , critic,  apd  1  dP  not  attach  th^  aaojuf^^dea, 
tgi  whai  is  called  £^  formation  of  rocks,  and  tha^t  Mr.^^ppfif^ 
i^  term  to  objects  which  are  of  yery  secondary  inippr^p^'j^ 

Mr,^Hen8|ow  has  found  granite  m.sffw  in  otWr  ,pla9;9^j| 
those  which  I  hav^  mentipned,  and  he  has  also  trace^Msx} 
further  in  another  direQtion  than  1  hay.p^  done.  ..But^j^^^^^^ 
require' for  it§  narration  more  than  three  quarto  pages?  /^^rfc 
pWed  greywocfte,!  by  thoseiyho  adopt  the  ppp.QfpT^.o^ 
™^rkable,  l^  thi«  respect,  that  being  composea  of  thp,  rej 
pf  ancient  rocks,  ^t  expresses  a  fprmatipn  or  moqerif  aa.t|3i^.i 
Jp,SMPP9sed,  to  have  occurred  by  deposiUoiv.rp'^^'i\b.^/P31 

.    *  I  have  publicly  ncKnowledged  my  obligatioa  to  hiu;.  ^  '     •, 

''^'  I  had  Uicti  only  a  simple  pbclcet  compass  to  make  use  of  \k  going  stkcdekUldy 
fiDOm one oMiuntain  to  another.  >    <•    .•     i  tai  /     »>  li/// 

.  .4.1«m4f  opinkmtfia^iiiO^cgMtydie  tewn jParwglipg.  aaay ^ jtofiftf  tff%  •■ 
aasanblMe  of  certain  racks  or  mineral  matters,  which  appear,  acco^r4^  Hl\^^f{f 
{{eognoBtic  rcktions  of  posidoti,  to  be  cbntemporaneons  or  nearly  so,  \  ^am  ^^finj^ 
aoqUaiiMtf  dnljr  >vith the  ftlcMrIng  t  ' '  i-^  tvjj 

1.  Formation  of  Primitive  Rocks.  *        *  '  '   '^    <m  )fil<j 

2.  , , -TMlintka  Rocks.  ^  -    l   » 

.  V       .  S.  • »>ii-  Saconibry  Aockt  (FloetX)*    -  v    tT'nxn 

4.  .I— .1.^. —  ^Uuvial  Rocks,  or  matter.         ^-   -    •    j/   :  ^<. 

5.  ■  ■     ■  ,.— —  Volcanos.  •'  • 

.  I  feavt  it  to  tboM  vbo  aie  more  capable  tfaxn  J  am,  to  detennJjM&.wJIi^ef  iitat^ 
OiUed  th«  fimb-water  limartonc  should  be  added  to  the  jnost  repent  TO«|njwi».  ^A% 
thtid  (brpiatioo,  or  whether  it  is  actually  a  distinct  formation  between .  tbeit^M  mA 

§  Fmressor  Jameson,  by  translating  the  fint  part  of  the.GermM  XMima  yj^jtfti^ 
Hsh,  has  rendered  the  pronunciation  las  harsh. .  ;rt/  7  ^ 


X>t\  ii^eN  M^fy  to  M:']^ 

1hi6i«^Vilf;  t>6  effe<^ed  eit'her  by  a  glass  whicli  maghifi^s^^pi^^ 
ably,  or  by  the  blowpipe,  which  converte  Htk^  gf feywipke  into 
i^'^wt'otdy,  'whUe  thfe'  afgillateous  schistijfe  fui^es:''  \hU,  \fi 
"iM^xm^  the  eflfect  6i  the /flutes'  pattiriaiy  mixed'  witl|  it;, .  X 
^)0^^'iA^(x  ihat^the  in4an  spedific  gravity  of  this  rock  is  r^tti^ 
•^kktet  than  that  of^chistose  gteyWacke/' The  natUml  decbmi^^ 
Bitiott  of  tii6  latter  proBuces  a  sterile  sandy  soil,  but  littl^  suitea  tg 
y^yt^tiori,  dh  'a:ccount  of  the  rea^diness  with  which  Waterpasi^es 
tlift>iigh  it;  While/  on  the  contrary,  it  is  retained  by  the  jplastki 
^i^eity^bf  the  decomposed  ar^ilkci^ous  schistu^..  liaguy;  the 
fdatiVe  podtionsr  materktty  assist  the'  travelliag  ge61o^Y' t 
'Md^da^efuBy  i^eighed  all  these  distinctive  characters  ^t  the  ^m^ 
of  arranging  my  memoir  on  the  Isle  of  Man.  i  I  have  aHott^'a 
^^siderabfe  s{)ace  to  this  transition  rock,  and  I  find  no  iri^^isoti 
ihilhfe  Ertipplementary  observations 'of  Mr.  Henslow;  which  induces 
i«ie  to  alter  my  opinion  in  this  respect.'  '  "  /    -'  ' 

;  Mr.'H.  *gives  so  indistinct  an  idea  of  flie  rock  wjiich  chafac- 
iSdtl&fes  whiit  he  terms  th^  *'  quartzose  district,"  that  Ij  shall  take 
^ofdrttier  notice  of  it.  .*     5 

^-tattf  pleased  to  believe  tha:t  the  circumsdriptioa^bf  thefiniei 
jBtbtitt^totinftiy  is  more  correctly  ti'aced  in  Mr.  H6nsIow'a  Wp 
tbfiri  h^  nlihe  ;  but  the  difference  is  noi  assnredly  very  itrfkWg. 
Without  attaching  too  much  value  to  a  conjecture,.  I  ftia^  ilicjuiiFf 
df^'Wh:. 'HI:  how  he  supposes  the  heterogeneous  substaQcef 
imcU'sure  ftund  in  amygdaloids  have  been  fdrrhed  therf .*  * 
"1  n0w  arrive  At  tny  v  great  mistake"  (p.  494),  that  of  l^aVind; 
sdjBj^os^d  that  the  whole^  extent  of  the  isti^mus  of  Lan^iiess  Wai; 
xi^mpbsed:  of  a  conglomerate  of  quartz  pebbles.  Idosely  attacWd 
together.'  This  error  on  my.  part  inay,  perhaps,  exist,  and* t 
l^nk  Mr.  H:  for  having  animadverted  upon  it;  f  but'  I  ^xk  mix€^ 
disposed  to  believe,  that  the  rock  which,  according  to  M^.  Ji. 
fqrm^.  the  greater  part  ojf  it,  ought  to  be  called  schistose  grey- 
wacke,  rather  than  argillaceous  schistus.  -  '  •  *♦  '  ^  **•»> 
^*-  Mr.flferisWw  tafslJ4k>e»  ^wlietaVe-mftke^  me  ^ay  (^.^49^^^^^ 
(ifltKt  interval  between  Scarlet  and  Poolvash  is  occupied  Ky  a 
bed  of  amygdaloidal  trap.  I  mention,  ovk  the  oonlirafy^  iheutifo 
places  in  which  I  had  observed  this  rock.j; 

*  It  is  wen  known  that  some  of 'tiusc  8utetiaiees,-w)iieh  -are  6f  a  friable  and  delicate 
natuie,  often  disappeai  ^di  tliepiistc  inwliitih  tliey  -were  indosed,  by  the  action  of 
atmospheric  agents.  .        ..    .    t 

-f  I  owe  it  to  truth  to  state,  that  not  having  completed  the  circuit  of  this  isthmus,  as 
my  companions  may  yet  remember,  I  had  some  doubts,  which  were  removed  bj^  ^r. 
UPrtMter,  8»  tacdbtirlbg  my  map-uniftnrmly,  ftsilias  actuaHy  been  done.  '  Biiif  I'ought 
Wt'^tit  same  time  io  remark^  that  I  dio  not  say  in  iht  text  of  my  memoir,  (hat  ihe  ism- 
kiim  ef-Laagness  lA  entirely  composed  of  lilfs  omgldmerate.  I  confined  myselfixi  gehty- 
ral  statements,  which  are  not  incorrect.  The  smaU  extent  of  the  isthnjtus  of  Langnes^, 
dn^^flrl^  to  liiatof  Ihe  iHMfleisle,  dught,  perhaps,  to  £slcrm  'ihe  extreme  seveHt»f  of 
my  critic.  

t  ^*  Kaal-Famie  and  CiomweU*s  Walk,  two  places  that  separate  Scarlet  Point 
from  the  entrance  of  Poolvash  Bay,  present  an  unstratified  bed  of  amygdaloid,  that  over- 
lies the  limestone  itadf.** 
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Conformnbly  to  the  general  opinion,  I  hairo  in  ny  memoie 

S>en  die  name  of  Curraeh  to  the  flat  country  only,  Bituate  to 
e  north  of  the  group  of:m0UQtaiQai|i/ithe  Ule,  for  I  had  narer 
heard  that  this  name  was  applied  to  the  twrhiises  of  the  moun* 
tainoue  country ;  the  Set  ooontry  which  I  speak  of  haying  been 
long  used  in  agriculture,  I  thought  it  suffidient  to  state  the 
opinion  of  a  reapectabla  man  (Bisuop  Wilson),  telatjuftg  4«irt1le 
tififfi  wJileh  thev  procured  from  it  espeoieUy  mcm^lbaA\.20 
yeeta  ainee.  I  We  preferred  to  make  known,  bv^eharatters 
whkdiiarB,  I  think,  unequivocal,  the  use  andprofit  tb4t  tboiVgri** 
aidturtsli  now  dehyes  from  the  marl  whieh  is  idsp  mtt  y^  in 
this  district  below  the  sandy  soil,  to  the  subject;^  intoith^  aebiile 
of  which  Mr,  H.  has  entered  with  sufficient  minuteness.  Tlie 
diiooyery  of  elk  bones  and  of  earthy  phosphate  of  iron  intUi/iftoil 
is  luk^uestionebly  interestbiflf,  although  at  does  not  poisew'taeiy 
tihiw  which  is  very  extraordinary^  ntsu^> 

>  Vrith  tmpett  to  (ihe  shingly  beachsituate  a  Uttls  to  theM^b  it 
the  sandy  hills  vfhich  I  haye  marked  in  my  map  by  tbefunmer^f 
Mitl^Ckinym  HHis^  Mr^  Henslow  exclaims  against  th^^aneaM 
iadreaae  whmh  I  assign  to  it,  from  the  assertion  of  aeraraltahaf 
Intants  of  the  Isle.  Kit  has  he  not  frequentiyihadfOccaBida  tevsi 
asssk,  how  little  tiie  accuracy  of  expre&siaaa  lised  in  ocaivi«cactiii& 
b'obaenred;  and  was.nol  the  mannier  of  stating  tlm^aiBiaortibi^ 
^hick  I  dyidenly  considered  aa  an  exaggeration,  au^oieat^^ 
imdeeeive  aaydear^sighted  person ?t  .'r^rfrfl/: 

•  I  have  now  finished  a  hasty  axaminsition  of  a  ientiG»|n;>  ri^htok 
is  undoubtedly  father  prolix  and  inflated  ,1  sh^idd  hatesiianilif 
peefitedby  thetruth  which.it  may  ooateiin^'  if  itbadnot^ieen^ef 
anjinftiriotis  nature  with  sespeot  to  me,  for  it  tends  (tvtnditei  thd 
lieiifef  Chat  I  hkye  litde  respeet  for  tvath;  besides  'dxhkh^Mn 
HeiKlowi'aaupplemetttary  obsenrations  to  my  memoir  hatre  baaiL 
^pabhahed  inttheTmAsaetions  c^aSocietyofwhichi  am  miyadf 

:»>.•'  .1  '  .,'/->  -11.  ^      V'li 

I  win  ^^t  X  Ym\^  my  mcn^oir  jipqath^  fil^  of  J^t^  m  ^  %«ffi  IWWMft  Wl 
trittiQUt  the  amtanee  of  any  person.  -r     tt  wr.    ,„i»,^  r^ 

.*..'•'.  •  t  ,         .  .  •      .   '     .  .1    .  :     [l:i  >/     ,Titi 

I  ,.  .      .      .       .  ..J«-*^ 
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^A^^S^eiecticfnof  the  Geotbgi^al  Memoirs  conf dined  ifi  theAimiifi 
^'d^  Mines,  together  with  a  Syndptieal  Table  hf^E^ivt^ent 
' '  'FtmndttonSf  and  M.  Brongniarfs  Table  c^the  Cla$$iJuatiM  qf 
"'  Mi^ed  Rocks.  Translated,  with  Notes^  by  H.T.  tie  1ft  BbiiHei 
i  iSiq.  FRS.  FLS.  MGS.  Sec.  London,  1824.  8to.  pp.  3&fij 
Uttd  11  Plates.       •  ,  '  i.    Jj 

■r:   .     .  ^    :.  .  .    .  '-•-'..:  ^'/-lo 

'  WriEir  we  compaiie  thq  small  space  of  timd  dhriog  which 
ipolo^  has  been  pilrsued  as  a  science  of  indu^tion^  wi|lJi.th« 

auantity  of  information  that  we  now  pos^ss  of  the  jKtnieitQiW'Ktf 
iet:^oi)e>  or  at  least  of  that  portion  of  it  which  !»•  open' jtof  Ahe 
te)giinBaiioe  X)f  inasi^  we. cannot  fail  to  pemelTe^  that  the!p]rogFafl^ 
of  geology  in  lihe  mighty  march  of  knowledge ^itOiess^a  bjr^ftHe 
peacnt foentuky  and  the  latter  part  of  the  preceding  <Mie,  has 
hcffst  ifnUy  commensurate  with  that  of  thie  Kiilifred  scienom'iof 
Minemlc^  and  Chemistry.  The  principles  of  geolo^iQal' 
9ciet)oe  hare  been^  to  a  great  extent,  aistinctly' established^  ami 
9te  t9i»w  dp^ying  to  the  examinatiofii  of  the  physical  struct^elof 
almost  every  part  of  the  eai^th.  The  geological  features  of  soiit}u> 
lint  (Burope/  and  of  the  British  Isles^  have  been  mostdiligbiltly 
kiireiftigated^f^^^tli^ugh  tvith'  respect  t>o  diese  alone  mum  lyel 
ttsmaius  to  be  ac<}omplished--Tand  the  Icnotrledge  thiii^  gaiDe4 
has  bfieb  employed  with  the  greatest  advantage;  in  the  compos 
ri&<t>n*of;tbem  with  those  of  other  countries.  The- rdsoksf  h&ir| 
baeik  given '  to  the  world  in  a  numerous,  series' of  memoirsviM 
tOmost  efieiy  language  of  Europe,  but  principally. 'in  F^enbh'do^ 
in  German.  From  those  in  tne  former  language,  putd&^hedriB 
the  Annales  des  Mines,  a  work  conducted  by  the  General 
Councili  of  Mines  at  Paris,  Mr.  d'e  laSeche  has  in  this  vdlutne 
jfJ^ftottfed'an^cceptdHe  feehric^'ttt  British  geologists;  ^Jj^'feelfefe^ 
mg,  with  some  abbreviation,  a  series  of  the  more  iniporiaht 
papers.  His  own  eminence  as  a  geologist  is  a  sufficient  gua- 
rantee for  the  quality  of  the  work:  and  we  shall  therefore  confine 
ourselves  to  a  brief  analysis  of  its  contents  ;  appending  to  this, 
however,  his  translation  of  M.  Brongniart's  "  Notice  on  the 
Magnesite  of  the  Paris  Basin,"  of  which  we  purposed  to  have 
given  an  abstract  in  the  Annals,  some  time  since.*  The  work 
commences  with  Mr.  de  la  Beche's  very  useful  "  Synoptical 
Table  of  Equivalent  Formations,"  giving  the  names  of  the 
various  rocks  in  English,  French,  and  German,  and  to  which 
are  subjoined  the  synonymes  of  certain  individual  geologists 

"  Set  /iHmU,  N.  S.  v(^  ir.  p.  IS9. 
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tli  I  Analym  of  BootU^  \     t^ATi 

ivjhere  tbe«e  diflSb?  ftqm  tb^^ieiws  in  gex^ral^acfi^gt^jlv,  slvJ' 
:de.)a«BeebQ^  weob^enre^  ^iyes  the  ^^De.w  red  cang^Mafierpte,|' 
B&  the  equiMlent  fornftatton  to  the*  «^'  rotbe^odWi^g^a^^' 
placing  the  lutter  between  the  alpenkalkstein  (m^giie^iw  Hf^ 
stode)  and  the  porphyr  gebix|;e  oi  Kefer3tein.()tieMr  red,  pon^]^, 
porphyre  du  gres  rogge),  ivhich  is. succeeded  hy  the  CQ«1  Wi^ 
8ure8  :  and  uqt  the  preface  we  find  the  following  observ^jqi^^^?^ 
this  subject : — "  With  respect  to  the  identity  of  the  new  j^ 
oongkonerate  with  the  rothe  todte  liegende  oJr  Germany,  it^^t^ 
{lerhaps  be  right  to  mention,  as  discussions  have  l^ely  t4}^ 

gace  on  this  subject  between  the  Rev.  W.  D.  Conybeare  aiqld 
[r.  Weaver,  that  the  conglomerate  usually  teruied  new  red'cppr- 
^meratev'  in  the  neighbourhood  of  Exeter  and  Teien^iout^, 
Beems:  closely  to  resemble  the  rothe  todte  Uegencle^  aslifLS  ^e^ 
:already  stated  by  Piof.  Buckland ;  the  magnesian  limestone  i^ 
nnfortunatelv  wanting  in  that  country,  or  at  least  ha^  not  been 
described|.  though  traces  of  it  are  mentioned  by  Mr.  ConvSeifiire 
(Qtttiiines  of  the  Geology  of  England  and  Wales,  p.  308)  at^ai^p* 
fofd  PfiveceU^  ia  Devonshire,  for  beneath  that  rock  f^e  0,erai^ 
toth^  todt^  liegende  is  always  described  as  occurriDg/^(  j^  *  '  ^.^ 
e ..  Tlieiiext  article  is  M«  Brongniart'^  Table  of  the  iula?^i^citi9ii 
of  the  Mixed  Rocks,  from,  the  Journal  dee  Mines,  which  Yf^M^ 
«Iad  to  see  in  an  English  dress.;  for,,  with  the  exception. ojT.jP^. 
MaccuUoch'a^  we  think  it  thq  only  useful  arrangement  of  t^^e 
importiint  substances  that  has  yet  been  devised :  though  we^^fe 
also  of  opinion  that  a  combination  of  the  two  might  b^  efiepfieflj 
iritlL  some  additions,  perhaps,,  from  M.  de  Leonhard's^jnew 
^  Chasackteristik  der  Felsarten,"  which  would  be  preferan|e.  ^^ 
•ei&cc.  We  wo«dd  likewise  suggest  to  some  mi^eraiogipa^  f^(^ 
Ibgi^t  d^  propriety  of  determining  a  series  of  the  ^rji^t^sb  i;9/(^ks 
doGordingto  Ihe  classification  of  M»  Brongniar^ti  ^n^  Qf  p^bllsli^ 
ing^a  table  of  their  localities.  .       H  . 

^  The  memoirs  from,  the  Annales  des  Mines  then  succeec|,  and 
*  are  lis. follows i — Geologijial  SketQh  of  th^.  Coal  Pi^ti;^ct.pf 
:SaUkt«-Etienne ;  by  M*  Beamier  (with  %,  ^eologiQal.:  inw)l 
'  Memnk'  oa  the  Geographical  Ext^t  of.  the  Formation  of  the 
EsviixmB  of  Paris ;  by  M.d'OmaJius  d^Halloy  (with  a  geojogfcal 
map)*  Extract  of  a  Memoir  on  the  Possibility  of  causing  Fr^h- 
Water  MoUuscBD^  to  live  in  Salt-Water,  and  Marine  Midiuscse  in 
Fresh-Water,  with  geological  Applications;  bv  M*  I^eudant. 
OziGabbro;  by  M.  Von  Such.  Memoir  on  theMpuAtain  of 
Rocik  Sidt  at  Cardona,  in  Spain;  by  M.  P.  Lpui^  Cbidji^r. 
Observations  on  the  Formations  of  Ancient  Gypsum  occurring 
in  the  Alps,,  particularly  on  those  considered,  as  primitive  ;  pre« 
ced«d  bv  tnew  Facts  relative  to  the  Transition.  Rpck^  of  ^hat 
Chain ;  by  M..Brochant  de  VilUers  (with  a  lithographic  ^Pi 
sectiooas,  &c.)  Geological  ISketch  of  the  Thurin^etwaldj.  ip^d 
en  some  Basaltic  Mowtoin^  of  l(essa,andTjb^ringia';/by  JA^  de 
Hofil  RepcMftjontbeTinpf  P^i^i^dap^ofltieJ^^^ 
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^n^'df  it^^  AIps»  e^gbt  to  oeonpy  kl  tbe  OrA^r  of  Aatitiftiiiptf 
]h&6  pritrdtiT^  Senes;  by  M.  B«  4e  V^fi^rBv  Midtpoir  oil  Ae 
Gee^o^  of  the  Environs  of  Lons-le-^Sanni^r ;  bV'M.  GSiiE^rbafiihtt* 
On^tifie  relative  Positions  of  the  SerpMtme^  <Qphioli««s)  Oial* 
hge  .Rocka -(Euphotides)^  Jasper^  ite.  in  aorn^  fyartB^Offthp 
Apcnhmes;  by  Alex.  Brongniart  (with  lithographic  seottoli»> 
^&6.).  On  Fdssil  Vegetables  traversing  the  Beds  of  *hfr  Gdal 
Measures  ^  by  the  Same  (with  a  lithographiopriftt  of  tiie  Coal 
Wline  of  Treuil,  near  St.  Etienne,  showing  the  Steaasof-lawje 
Veg^ables).  Notice  on  the  Coal  Mines  of  the  Basin  oi^^ 
iAveyron;  by  M.  du  Bosc.  Notice  on  the  Geology -^f  tthe 
Western  Part  of  the  Palatinate  ;  by  M.  de  Bonnard.'.  On  «he 
^Zoological  Charact^s  of  Formations^  with-  the  Applications 'of 
these  C^atact^ers  to  the  Determination  of  so^e  llodks  of  iftte 
^alk  Formation;  by  A..  Btongniart  (with  a  lithogrisipfaie  print 
of  organic  remains^  and  aliother  of  the  Montagne  des  Fis^^ 
KV^tic^  oil  UieHartz;  by  M«  de  Bonnard.  On  the  Galdareo- 
irappean  Formations  of  the  southern  Foot  of  the  Lombard  AI|>s; 
i3y  A.  Brongniart.  Notice  on  the  Ma^esite^of  the  Paris  Basia^ 
tend  of  the  Position  of  this  Rock  in  other  Places ;  by  the  Same 
i^ith  a  plate  of  sections).  Observations  on  a  Sketch  of  a 
Geological  Map  of  France^  the  Pays^Bas,  and  neigMJoniJi^ 
'Countries ;  by  M«  d'Omahus  d^Halloy  (with  the  map).  On  the 
^Geology  of  the  Environs  of  St*  Ijbget  snr  Dhenne  (dep-  of  the 
Sione  and  Lmre)  5  by  M.  Levallois. 

''^'%n  his  table  of  Equivalent  Formations^  Mr^delaBeche  has 
inserted  the  muschelkalk  and  quadersandstein  of  Geranai^^ 
i^^arate  formations,  in  order  to  show  the  opiniona  at  pi esent 
^nteitained  on  the  subject  by  some  contineiitabgeDk)g«sts^  jnrho 
consider  the  maschrikalk  as  distinct  from  oar  lias  ;'aw<&onoeiF'<' 
.  ing  \t  to  be  of  some  importance  to  deterttiine  if  we  ar^  or  are.  not 


\  his  *^  Essai  stir  !es  Gisemetot  dds  Roches/'  and  that  inserted  by 
-  Di^.  Bou^  in  his  Memoir  on  Germany  'published  in  the  Jomnal  de 

.JPhysioiiei;  •  ;•  .• 

We  J)r6cee'd^  t6  extract  M .  Bit>ngoiatrt  notice  oh  Ma^eslie : 

*'  '^  T%e  Aistrifeutron of  the  ix)cks  and' minerals  entering  iMoliie 
^'X56tnp0!*itl6n  of  the  crust  of  the  globe,  may  be  regarded  in-ditfir- 

ifel^  ^ointis  of  vieV^,  ted  the  different  kinds  of  relations  subsis€nig 

bfetwefenthes^bddtes  srtccessively  examined:  

•  *J'!  <<  Stim^titties  \^e  take'aformaUon  composed  of  diflfefent  kinds 
^  tif  rockaf,  'tyficfse  epoch  of  formation  is  wdl  determined  iiiL  one 

•  .pJace,  and  we  follow  it  in  othei'' parts  of  the  globe^  tosee^if  it 
'^  toes«hre^  the  S€Une  position^  and' to  study  tiie  minecfedogMBCtbjao-. 

'•^racations  i<?  tttperiettces  r  Aid  pmnfc  <rf  viiiw  is  principaHy  «o- 
'  logical  and  '^e^omfoft/^  iziinera^logid^^   ^Sometimes  vHQ  study  a 
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different  places  or  in  the  diffib'Wt  fbMttti^in'in'ii^iidi  i^noectaiiy 
llV%mi!fi&ii^<4|tiMfit^«{>(ytth»  >}t»  Mftfi^teeDllepaitHiedieii/tlwsiftiAlce 
OlMifll^gMfe/iriiW;  tt^e^  tfaf^  iAiMMb  mid  rackH'sridi/firhiQlbfil^ai 
associated,  and  what  peculiarities  it  presents  in  each  of  thnkw^ 
epochs.  This  point  of  vieW^  H  prificipaUy*  ]ilinorale|;idal^r  and 
l#ro7i^^H'^ge0togioaI'i  it  is  a6  prlyduotite  as^ho  fimt^i^jgebetal 
#MUks>  "AiAlMiotiseqttenlty  as  {MKip^as  it^lo  diflcover^ttolmiiM 
^hieb  ha^  pielrid^d  atrthfr  structiire'of  the-  eBJPft;*  and^  at  ^ 
fSMAMidn'  bf  the  ttirnendft  Aat  enter  into  its  eoinpositite^  >  w  ^ . .  t 
i^lt  >J£r<iirftder  this  \mt  peint  of  view  iilat'f  shaft  ^mndcrtbci 
sdl^^^l  which  r  hai^  mentioned  b]f  the  name  MajspatssiteJ/;  ' 

''  The  following  are  the  minerals  to  >wbich  I  giv»this  nanft^ 
I  distinguish  them  in  two  principal  series,  whicn  may  one  day 
be  separated  into  two  species' when  \^^ 'shall 'have  observed 
sufficiently  essential  cbaractefi^  to  estdbli^h  this  distini^tion* 

^'1.  Plfistic  'magnesite  (magnetite  pla^ique)^  'toihposed  of 
magnesia^  siles^  and  wafer,  without  'c'arb6hld  acla.' 

*^  I  here  oomprise  the  magnesite,  so  improperly  named  6oume 

de  Mer,  that  or  the  environs  of  Madrid,  that  of  the  environs  of 

mMi;  thtft  of  Sallnell^,  >deparf»ti4Ait  of  the  Gscrd^  8cc    '     i  i    ' 

>^^''Serpet^lin&  might,  flym  its  MmpOJ^ioH,  ahif est  be  reftired 

to  this  species ;  but  it  is  distinguished  from  it  by  its  mkiei 

#iPMittrtfo*ers.         ••'••'  •  -'   '»      '  ..  ^  .  | 

'*»2.»  'Effferv^cJettt  itoagndsite  (wlftghfistte^effelwsdBnte)^ 

(kiQy 'composed  of  magnei^ia  and  oarboifnc  aeSd/  sdmetimM  asso^ 

c*at«d  with  very  variable  ptoponions-of  feile*  add  w^ter*  -^  •  ■ « '  r 

vis<- W^ittayreftsTtO  this  divisfon  themagMSitedf  Hrotfasehitz; 

M  Mb¥^ia^  thoib^bf  Pie^moht,  ofthe-ilsle  bf  Elba,of  Btomga^i 

ten  in  Silesia,  of  Styria,  8cc.  '    -         '    »>..' 

^bsBclifg^^^  ^^de  tn^wn,  as'fllr  as  it  «tppeat»  necessartj  the 

riiteerals'l' include  Under  t^iisn>ame>  I  shail  now  dei^crmer<tGie- 

^iti(^^^bf 'lhe>  magn!6^He  of  the  P6.ris  basiA^  a»A  |)reli^j[^tte 

i&^n  bf  a'  fe^'fhctd  and  obfeeiry^tidnS  itk<  order  to  o(^n|flet^tfa» 

g^gttostl^'hist'ofy of the^etfLiuerafe,  tho prfnoipal«db}i0ct<of tUa( 
notice.     •''••■     *      .•  :i  i  •.•..,!  .•  .  •  ..i        ...    ,        //.ji,.' 

^""  ••""  ■'    Pdrtdan  MdsneiUe.'      '    '     '.  '     '  ' 

.JSX  first  pbsejrved  the  presence  of  magaesite  m  rather.  j^?^v^- 
siyp.^^^at  Coulppm^^Sy  \^  l^^gues  to  the  £.  qfJ^a^lSfciMi^ 
arberwards  quite  close  to  the  latter  town  :  I  shall  describe  tXus 
Ymetv;>ft4  4^ft  cirwiw^ance^  tPfrits  poaitipii  vitl^jSpinp  iiei^il,* 
ffeX^  Avaf^s  eqiptoj.ili^  a  type  of  co«ppanspp;,w^t^tJi9 
s%?*fi|Ww4>  -fopfi  m  9th^f;  pps^tipns.Md  ii^  other ,place^.*; 
^'  The  ma^esite  of  Coulommiers,  in  the  purest  specin^n^,  for 
i^*.9%fl^.flW^d.T¥itil^,9tJ^jBr  t^iogfi,  po^se^s  thQ,  fpllowipg /cha- 
racters:^ 

Unidc  with  the  eo^yy  wict^^qfitf  <rf  J^Jjtqf^.nOu*  hciwi4t«t  Cqu^ippuai^.vi^^ 
ing  brought  it  to  me,  b«  put  me  in  the  imy  of  dSsoovetiiig  tiba  mideru  m  'tSurrinr. 
basiiu 
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rir^'.ItofmnGiMiJiitt  Boflk;  flmMtb  tcv  the  t»tt0h>4iFil)|(mt :1^big 

rii^hd^tracirfkieeiit^  and  lonkw  «:Rh0rt  softipQIrtei  fMdmUiiiig 

M^  UtiotB^titisffienrBscd  with  aeid»^  ' 
iF'f^ifitooB^i  to  iiie  ftctioik  of  a  porcelaiadfumaoa  (at  14d^  of 
WMtgerlrood^  it?liaydeosy  exibliates  a  liill»> ,  bul  do^s  not  suffer 
fli^HattiBr'altteaAioa;  its. does  notsbow  tho  filigbtesi^  ^r%M  «)f 
fusion,  eilher  iia  •  itft  tikin  pie€«B  ert  oti  the  $«vfaGf  >;«  it  bOfW^HKt 
MtoEBe»0ooglb  to  4it  touob»  atid  JMurd  enougli  to  iKWUh  rteel. 
<'  M*  BettSiet'haft  eodijifzed  thiamf^iieska^  cb000ii.'fn>ii.4ll0 
l^resl  Hiasacs,  aiid  has  found  tba  foUov^iDg  ingredi^ilt^  - 

..    .        .Water.  ,,..>•....•. .•..•...  20-0,,,     . 

'  '=    ■  ^■•-  :^ '■   • 

.*<♦»!  vr>'»  i""  •'.  .• -  '        »'.'      •     '  ••  00*4'         !   • 


<^  The  magioe^ite  of  OoulomwarB.  oocurn  in  Hnuwep^f  w] 
hf^Stm  flksbistotie  ttbroetar^' and 'tUiiap»i|(  show  th^y  Ijtkng 
totthhi'bads*  .-,'♦»' 

^^  Ita  colour  is  whitish,  most  commonly  pale  grey ;  it  baao^toA 
«{ roseate  ttnt^  but  it  loses  that  and  itQ  ^rey  «<^Qnr.  in  the  ftw. 
ItJstasaooialed  \yitbbr4^nish  and  reddish  chert  (silex  e^om^^of 
a  very  scaly^  fipabture  if  it  'isiatitoately  \mited  with  it,  and  <p$n^ 
toMa^iako  ^1  it»«anties>  and  even  into  its  ne^asa;  it  ia  alaoftmy 
6»^n%  assooialted  with  marly  limastofife,  and  tben  effi^rfcpycea 
and  becomes  partly  fusible.  r  .        .:  ^    .  .,  > 

•^^  ff^  This  ^ma^iesite^oeours  in  thin  bedsy  infierposed  betweenibeda 
af flnailiy  iiiiiestone  and  daleareous  marly  near  CoulonimiaiajinW 
A^ti^t^of  fhe TQady -^nteeidg  the  «ow|ii  atfk  the  Pariaside,.  in a^ 
aidatt^ililiavinf  aiiiorthfand  ao»t^  dbre^tion,^  and^wbieh  hui^viiOg 
beto icutf' t<> Ifetm .a  *eanal^  exposes/ ita interior  stmotnveand the 
following  series  of  rocks,  beginning  with  the  uppermost. 

'M.  A  bed,  composed  of  siliceous  limestone,  the  middle  of 
which  is  of  white  and  cellular  chert  (silex  com6),  and  the  fM>si- 
pact  lime^tbiie  knas^  filled  tiy  small  sheXs  (Scarcely  detenhloable, 
aiijil;  byiili^er  sfh^h,  such  arLinmeus  lOtarghscatUs,  cydoilrtotlia 
ijiumia,'»c:  '     '-    *  •     ■  '  ••••  ' ■"■'  i^    ^     . 

*  5''^.  this  bfed  i^estii  on  a  bed  of'very  ifr6guMi'thtcktt!eM(y  ^^a 
greyish  fi£(sile  e^Mi/r^seiiMtlg  dayey  m^ii,  etM  Which  has  hkett 
reGOghised^tobe  an  impute  mdf^esite,  i.  t.  thi^edlrii^  biditNt^e- 
busSWrl.'^  ■  •'  "  "  "1    '•-    '    '     •'"      ■  •  '    •  ''*'    '-  ^"  ''■' 

"3.  then  folldW^  alSefi  cf  soft;  aiild  frfafete  cAlcat'ettt^fe  maii 
containing  another  small  bed  of  magnesite.  ~*       *    •; 

'  ^f  4;  A  bed  of  calcareous  mad  without  aileit,  beneath  wbich-  is 
a^Ojthlfir  dtn^  bed  of  br()wi  ii^ 


\ 


chert  (silex  corne)  iuLarFegplf^r^podiOi^s,  butpnp<^g^ljrlU{tti^f4Kr; 

by  %..Pjwi«iAa  iwgWWta  qf  .^a  i^qib^  ^<^e^^  g3^Y^jfl@dl^l^l^,i 
Ui*.s,<wetimes^vory.|we,;do^  not  e^ffervesce  \Yitb  «kGid8y,.9^i^>i 
abi^<^t^ly. i^f^sible  in  the  h^at  of  ^^for^dom  fur^a9e%'  i^M^\ 
PQ»^tii»eQ  aligbtly.traBalucenU.  <..».   imjvj 

.  ^,"  7.  Tb««e  abert^  C«Ue?^)  arQ  pla<?ed  ou  a.bed  of  bM;<5ft!c%|ftT> 
oni^jEaarl  i^  ^^ar\jr  n^tfid  joo^uleBy  wd .  coataimug  oy^l^i^topn^i  r 
muDflda,,    .,,..,.  .         '.-njjcui 

^'  8.  B^Q^^ath  is  a  thick  bed  of  white  calcareous  m^rl^  friwLei  • 
or  ovly  splitxtery,  and  containing  neither  chert  (silex)  nor  sb^« 
.  ^'  The  total  thickness  of  the  beds  composing*  this  hill  is  i^^. 
metres  (about  2y  feet)* '  *  ;    .  ■  .^n  » 

^'  As.  this,  auocessiost  of  beds  and  rock^'  is  i^olated^.  a^M|if>.] 
other  fpfTii^^n,  is  eieen  abpve  it,  and  a^  we  dp  not  knqw  it^^m^l 
Mdjipb  it  rests,  w^e  can  at  most  suspect  its  positiQ»  by,  ^  cf^p^a 
;A^m\  io(4hp%€i' rocks  w^»  tbi]|9^  thatt  veseo^ble  tb^^  ifK  ^  tParPA^. 
bii^i^}..lwA.thifti&,a»pr6suTOption,  difficult,  to  prove.  witbfN^'^f^* 
presQi;^^  of  the  oiganic  remains  found  in  it;  now  tbi^-^Qi^li^j^. 
.Md»pUtis  9^^  vspiful  in  e^ti^bU^hing;  ai:]^Ipgies  betiv^W  ffW?»ft(i^W3 
iw,.,fiMjtwtj  fcofl»  .eadi.olibefi.  ||p^e^^a  all.its  yaklii^i^fkcwi  i^ii^, 
required  to-  determine  the  position  of  one  formation  Wii^l^'jlftf^^fii 
•to  the  others  in  the  same  basin ;  it  may  then  be  here  employed 
Mpiftb^  i^rfect  safety,  and  .geologists^  who  admit  these vvulesi  bf 
,4eterminatio%'ana  who  haves^en  the^  cyelo8tom%fnumia  and 
l^i^^ns^.Jongisci^tua .citedj,   hav9  immediately! .;)pcj9g^iz^4/ ^9 
.p9siti9ia,pf  itbe,  forfna!iWvqQii|aifting..tb«  mm\^f!f^^  fi^^km^i 
,mm^  iTh^w  J5b§Uft  ar^fi  .»ftt  mmmf  mp  of  tfcuem  i#  ^s^^^tfhi 

ir^w^,«h|el},  fViMi|rf^i?pn|iy,  ,the  xp^^^site  b€i<mg^'V^.%^^ 
w»|sj;t  ja?iw*tip^i>^d4M  tw^spflcipa  of  sji^lj#?l  iw«v.e,JH^;^§}it, 
tiflttwl,  Joying  «^  j(et  ibi^n  oi^y  fou^d  in.  t^be  .mi4dJie(lr«8h. w^< 
formation,  in  that  situated  between  the  twoniadfinetoroialjo^^^ 
.^eviPasi^  b^nt)  rw&sbotild  refer  the.ip^gni^ta  of  Cov^ots^niers 
.^p.-tbsit  fr^sb  ly^ter  foTW^tiopi  j  i,t  fprm^papt,.  a^t^iije  .baY^!#te€K 
,i^r^  f  ^ffw^j:  of  that  which,  we^  have  named  Mlioep)}«^,^Jj«w4f 
^Rfl^fi  (r*,b^^baF4  calp^repus m^flsi. apd  the»«il«?|  tbata^pnae^v 
nies  the  magnesite,  remind  us  of  the  siliceous  and  calcar^pui^. 
-c^yu^QtqqstPf  ^^^W,  deposit,,  afid  copiijplpte, all  the, analogies.. ;  [  -  • 
.  .,,ff  tlm  pa^gnie^ite.  baying  sbownit^etftfia  very  distil  9lf4iiW»t 
.bofh  ^^  ♦o.itepwrity  and  .anwtity  ifi  ^b^l. siliceous  bo^f^^^^y^iOf, 
Coulommi^^,  the  rules  of  g^plog^  teach  ua  that  we  shpi^jd.^^. 
k^^^^rJti^jjf^  by.s^arcbingijfpff  it  f^u  thjsiformNiiPPif^^aTbwift, 
fapt^  happei^ed*    Prpj^eei^nE,  ^PWa^ds  Pm^,  ^nd  ^ti^hQUtttw^} 

•w  v.  Jl  ^  f:j''Hi   //I      '    :   .    !  ;  '...        .'    "    •    • 'M  J.  ■     i«     rir,  t   '»' 
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le^^be^  ^ih  @dot6ta&tei«irs;  we  obdtfrVef  ii^r^kt^%k  state 

xa»'li^lte^  ftiattie^niinefalogicttl  dreuakkt&tieart  i*- "e:  I^IhK^' 

8t6^  ^<(;Otiq)arct  ^hat  it  resembleB  ^i'  fih«r bbniboct  Utii&tiiOdbtk 

o#<fil^ Jam,  'tfa^  bheit  (siiex)^  the  ck;^^ tuartb/  the'miigiiedite, 

bttil^lto  'pttttj  aiid  'the  dame  fresh  iviitferrflheitew  '»\ 

* ^* Tlhte'  Hshloirt'  distance*  of  these  two'  places  rendered*  thi^iEi 

Ted^mMahce^- vety  presumable;  but  transporting  onrsetves  to 

St:  Ouen;  close  to  ralris,  on  the  bank  of  the.  Seme  andatt^e 

foot  of  Montmartre,  we  find  the  magnenite  in  a  formation  alto^ 

gether  similar  to  that  of  Coulommiers  ;  the  same  limestone/  tii^ 

4S9cme  chert  (silex),  the  same  shells  occar  there  ;  the  positioix  of 

the^^oc^  beneath  the  gypsnm  is  there  well  determined.    The 

magnesite    is    however    less   pure    here   and  less  apparent*; 

tttcd^%  of  it  only  occur;  these  traces  bad  long  since  been 

•observed,     M.  ArmethadremaiJceid  the  presence  of  magnesite 

in? 'tile  marls  of  Montmartre;  M.  Bayen  had  observed^-tiiore 

than  thirty  years  since^  and  had  shown  me  that  the  menilite  eon* 

taXtaeA  it.      Now  this  belongs  to  the  fresh  Water  formation 

b^tieeldl' tiie  'gy{>SQm ;  it  is  probable  that'  we  i^bould  find  thitt 

iirifntittkl  either  iti  minute  quantfties>  or  in  siiiaU  inaseeSyiiv  allihe 

•siiideous  limestone  rocks  of  this  same  formation,  stich^sthOde 

of  fcJhampigny,  Orleans,  Septeuil,  &c.     1  have  re<^o^ni^ed  i6itt 

a  ^eyish  clayey  marl  which  accompanies  a  sflex  resmite  of  th^ 

envii-ons  of  Mans,  consequently  at  more  than  40  leAgtie^  to  the 

^8%  erf* 'Paris,  and  60  ieagaes  from  the  first  place  it  whiehtl  haii^ 

ntentroned' it.  •.•■••;.. 


[">■'  /tii 


*h  Geological  Circumstances  of  the  Magnesiie  of>different.S^aUs^' 
t\  J  i,  V    campoKedwith  those  of  the  Parisiam  Magnesite.:      .  .   ^  > 

j'*^  We  shall  ^nd  this  rook  still  further  distant,  in  a  bai^itii  *ii^ 
psii^gfcM  from  outs  not  <Aily  by  a  distanee  of  niore  ^^to  ISO  > 
iea|;ues,  but  by  chains  of  mountains  whose  structure  a^ml  niitiM^ 
al^  fiitogetber  foreign  to'thos^  which  surrocnltd  our  baditi  j:  rkbw/ 
it  is  i*einatkable,  that  wefind  the  magnetite  with  all  thfecSreitth*' 
stabces^  which  accompany  it  in  that  part  of  the  Paris  bettiii- 
vtfe^reit^  is  most  pure.  ''  :.;..: 

c  ^'Mftgnesitchas  long  since  been  observed' at  Salinelte;  liear 
Soia^mierei^,  in  the  department  of  the  Gfltrd,  between  Alai^  and' 
JSonlspellier;  but  its  position  has  only  been  determtned  a  ft^ 
years  since,  by  the  description  M.  Mai^l'de  Serte  has  publtahisift 
<rfit.-   .  »      /'  '  ' M  -.     ' 

**  It  is^  therefore  solely  to  the  remarkable  analogy  of  thrspbetfi 
tioti'With  that  of  Coulommiers 'th^t  I  wish  to  call  &e  attention 
of  na^uraltiits.  The  magnesite  t)f  Salinefle  is  sbhistoselilte  tiiiitt^ 
of  Oootonimiers ;  it  possesses  l^e  same  colour,  approaching  gt^y^ 
wfth  a  roseate- tint,  with  the  sacde  tenacity ;  it  absorbs  wateHn] 
tjie  «dme^  mtoner ;  it  is  Composed  of 'the  same  ingredient^,'  i.  e; 
20  parts  of  magnesia  instead  of  24,  51  of  silex  instead  of  54^ 
and  22:  of  water  mstead  o^  20,    it  ^I'iUr  bt  aokaowledged  that  it 


kidiffibtdt  totiiMetiva&nMoMircbemUenoa  hs/tmeenMiaifyntiiiiM 

mimet^^.wfl&dlt  }oeeiiE*sct  mor&thmilOO  leagso^f n»l«Khoti^^ 

flMkiif;  iii^  ndhMdqBpioal  'spcmg^euaot  bbikete  Hiiijiiirtodd^ 

tfas J9ntt»  dtiit  aufficieiitly' so  Iqrt  thitt  coiMpoiatibiii;  itht/aiialogin 

dnwfm  from  its  iMoeiatedi  minerals,  andnite  p<iditi0iiv:ara(4iii[ 

saitte;  it  s«)  nixed  witb  nodubas  of  chesfa  (dfesicortoii^iWttBk 

TmemtM  our  menilitc;  it  it  accampaoiied  andcfoter^diiqfrxinBi^ 

lifli6ttoiie  toontailiiii^  fresh  water  smllay  cmiseqimlilly  ifrUdbaJI^ 

wikh  that. df  the  Pans  fasBiD,  tJo^acakareo^sOiceoiiB&adi  ^rittdr 

ftraaatioiu  -  :    ^  ■   •!.  •       .i:\h  vniuio-. 

'-  1fiBut<iBa|^siteyLej  thia  stone  easeatidly  bompoaed  of  nifcgtl 

nina,  adoc,  >  and  water,  Dcoimi  in  many  other  i  piaee8<  diftptnol 

0verthe'  aatfaoe  ef  Europeyand  vcmseqanndyt  placed  atiigwalb 

dialliDCtas  from  each  dthery    S(Hnetinie8  wB>aa^etacciaaiatM.^nlh( 

itaiinodetof  Oeoaisenoey  and  then  ire  know  that  it  u  vdiy  difieiv 

«ili  froBOi'that  I  have  above  described;  Rometimea  aM.  arer  apaiK 

metof  at>  oriit  least  wedo  but'presiBiie  it;  bat  «m:affl/:theae 

fUtcA^mAdin  aH  these  pcsittdna^we shall  see  Ihc  tnagneaiteftot 

^octtvr  aieGctnipkiied.by 'the  same  nnnendogiGai  chai!H5te«>daA 

tik  wvie  geoloffioal  ciromnstoaees  ^cirooMtaiicea  geotogiqnea)  ft^ 

«iedliside»tioir  Aat  most  not  bci  confolHidied  iviCb  the  ^geatap 

cat.pbsitiim(gisenient).  •  "  -  <i         a'!)u/.  --nTi^! 

.  ^  The  nagnesitefof  Vallecaa  near  Madrid  isiaheady.'knoiiK^^ 

for  in '1807  ^  'desQribed>>  in:  my  Ttai|)6  de MiaeraJbgiefi^hi^  m^q 

46HS')>  it»  aatare  and  'properties^  from  the  infbnBatidn  >obtduiedilij^ 

the  specimens  receivea  from  Messrs.   Sureda,   Dumeril,    iu^ 

Miegi  and  of  its  p6eition  from  the  sai^ne  speciDOM^nfe,  add  the 

iiifankiaiiott  of  *M.  link,  who  todc  it  for  i.  kind  of  chLy;-  \AHearf' 

otensaUe  lerroc  at  Utat  time.    M. de  BiTero  has  hotrefverisMdied 

Ae  dame  plaoeB^iwid  has  sent  me  an^tdeal  seotiokL  dfihiaisook^* 

\irith.i ft/ debated  deseription •  which  I  shaU  ttranacnUe'iafaBaii! 

Iititiallyn"5  -  '.^'  '.•..■      .'!:  .r<:    - 

-  ^^<  The  I  village  of  VaUeeus'  is  two  leagues  ^D^the^'iKHithiiif: 

Madrid  ;  it  is  situated  liiwer  tbani  the  kttertown ;.  aAJisoMei 

hill/faamdd  the  hiH  of  Vaileeaia,l  oActirs  ned^  the  villti|^  :  ^hilore 

we  reaeh  the*  top  of  this  hill,  we  meet  with  "small  rhdle^kachnd' 

emmitttioiis;whiehailisa  from  the  woridngs  lofitha  tna^hie^itei;^ 

tbfthour  of  4faia  hill  jnavibefmadein  20  asiButts.  '"Frem/oba^vi* 

ing  the  loodifTv  an  idea. 'is  cokioeiTed-of  a  gyfisahL'tbaBiiiitoBL 

wfifS&lhe.'iaagiiesiaft.reckiceBts.  *  .  <;  -  •  :[    ' 

ti(  ^If  we  observe  the  structure  of  the  faiU,  we  Qbservey-cmi^l 
racBcing  fab  the  loweab  part,  gypnun  <with  elay>  whtuhtheldaga  to . 
tha>  aabferohs  -  formationsf '  of  Yiltambiai  c  thw  ti(^p6uh»  t  ektdiiis' 
fiiahi  >tiie  walls  iif  Madrid  to  the  junotioiD  of  ihe.iriverJaftuiik 

♦ft."  (        "      '   i   'I  ' ::  !•  .,1  .  •   '  -.t        i        )  }/f    '^  t'liil .  !*«-»(l  ■ 

a|9ptl}r  ai0p^at«4  wub  certain  oiiDerAlf^  without  ^  xef«r«Q^  wlMU«?ff  to  iio^fpikmd] 
or  x«Ia3avep(Nadon.-^(Tians.)*''  -      . 

+  "  New  fed  or  nliferenw  Bfiiid8tone.-^TrimB.)** 
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inMVit'UMOzanzseByjtin.wry  distindlyr  semi  near  thbriiMiii) 
t;B^ueiJilt^tm>V^  metres  <4e2[fcet)I(tobAlm 

iireslb'cfrtk&liiH  of  Vdlecma^aiKlinear.th^.ofimA^^ayfAfo 
tfaeficfettowA  a  bfid  *of  ^dkb'chi^^  ^itft  iiDdiiles  a£*Amt\(flilBk 
pyhiDiaMqttB)v  ■  Tbough!  the  taagnesite  has  'B0t  4)e6ii>«barreed 
ubmbdi&tely  oa.the  day,  yet  M.  de  Rirero'coiiceiTes  tbafc/ii 
i^jGJBlBinpcm'ity  because  aficending  tawards  the  hill,  the  mBOf^uuato 
i^^Mkd  tofbtioir;  and  the  :fimt  nodules  are' the  same  ast^oae 
ed^tbe  iaagnesite.  The  xoiagnesite  occuts  in '  Vevy  ihieki  foddsty 
coating  flints  which  are  disseminated  through  the  beds :  jthcset 
bods  ste  «left^  and  m  the  clefts  we  find  asbestns  (asbcster  {iapy* 
rfjomie),  on  vfadch  crystals  of  carbonate  of  lime  are  observed; 
tbey.are  iilso  seen'  cm  the  magnesite^  This  same. deposit  reap- 
pbam  'elme  to  Madrid^  it  may  be  observed  as  we  leate  the  ioi^ 
^'^  by  the  f^orteild;  the  flint  is  tbefce  dissemiaateMl  in  tUesamft 
Hunoier. ';  M«  de  Birecohas  also  met  with  it  on  tUebanks  of  tjba 
meii^MQsnxanaresy  oi>ppflite  the  king's  rilla;  it  has  alsd' btaa 
fiDHndratCabaoas^srane  lAa^nes  to  the  nonh  of  M adtid/<:  tbe» 
{iiithc»V'i^<^  living  visited  this  last  place,  Js  unable  to  dtesGrihs- 
its  'SilnatiDii.  A  thin  bed  of  greenisn  day  comtaining  Tery>ltttlk: 
magiiiesite  ia  obserted. above  the  magnesite  alt  VallecaSf. then 
follows  a  reddish  common  opal  (silex  resinite)  in  bedsof  variable* 
t^okneas,  very  fragile,  pt^senting  a  crust  df  nUfeagaoeae  odiome 
pifrtB  of  its  surface  i  this  opal  fs  worked  for  gun  flints/  A  very 
B^t  and  liearly.  earthy  magnesite  is  foun^  above  this  fragite 
c^pajl.    ••1...     '  ;      •  •• 

;  f1  'The  .diflEerent  beds  above  noticed  by  M.  de  Riveifo  occur  iU 
t^e  hill  of  Valkcas.  The  top  of  this  hilloon&tiiutes  a  platform,. 
ofe'Wfaidi'Bre  found  .many  flints,  'and  pieces  of  opal,  witbciystakL^ 
qf4oad>ohate  of  iron ;  crystals  of  p&eado««m0rphou8>  ^uastathan^: 
nioredver  been  observed,  albd  have  been  taken  foreqpau  Crystalt." 

'^  'Shells  have  never  been  met  with  in  this  formation^'  .Hib- 
fhre^.  upper  beds  appear  on  the  banks  on  the  M^zaneines,  as 
vi»  tamit .  the  gate  lewiing  to  the  Escurial/ ''  .    L  ' ' 

« '^  rfhe  aaiSbr  has  above  stated  Aatiinagaesitei  is  met. with  bhl 
tbevbai^ks  of  the  river,  and  if  we  aitbend  towards  the  toWn^  we 
iind  beds  of  gr^enishr^ud  reddish  clays  of  which  bricks  areinade>- 
and  .ftUove.  these  elayaan  alluvial  formation,  composed  of  fine^ 
grained  stuid,  and  lastly  vegetable  earth  on  the  aunmce.  -     •     j~  > '  - 

"  Thus  the  magnesite  of  VallecasAnd  Cabanas,  oearMadiidf 
possesses' the  same  X^nticitj,  the  same  hardness^  tiie  sametli^ht- 
iieiBa^ithfe  same  .superficial  roseate  tint,  as  those  of  OonlommierB 
azid*Sdinelle«  .  It  is  ^qualljy  cobipdced  of  23  pacts  of  mddnesia,' 
58iL.a£  silex,/ and  20  of  water;  it  is  aceoiibpanied,''like  oiiDs,.iliyt 
chert  (flint?),  which  also  passes  into. its  mass,  by  common  opal 
(fiil«pii,i»esinite),  b^y  cbalce^MijTy  ^y  ci^stalliz^  quaftZir  axMi^'Oalca- 
reous  spar  altogether  resembling  th6s^  of  our  siliceous  limestones 
Vt  {fibrds^  certainly,  no  organic  I'emains;  but  we  know  that  thesfe 


mmAiiiif^are  rare  ia  the;uliceous  limestone  oC  the  Pari9l^iLaan/.Qjr 
wK^pu^'m  a  part ;  laafly,  iT  it  ApjJeftrs'W^ratt 

DViits  pQsitlbti  on  a  satifbrous  gypsum,  much  more  itiipieht  ihm 
nurgyp$um^  and  caicaire  grossier,  it  is  not  covered  by  any  todt 
wni^  appears  more  ancient  than  the  latter,,  and  it  is  like  iUem 
m  horizontal  beds.  '  •      ••? 

^' If  from  Spain  we  transport  ourselves  to  Italy,  to  (be  f6ot'^ 
^'e  Ipiedmontese  Alps*  we  shall  find,  at  a.  short  distance  fi^d^ 
Tiirip,  the  seirpentine  hills  of  iCastellamonteahd  Bal^ssetp^  ^tt^ 
^^ersed  in  every  direction  by  veins  of  magnesite  which  is  tenaeidos 
vet  plastic,  light,  and  with  thiat  roseate  superjicial  tint  tvhfcli  W4 
liave  noticed  in  the  preceding  magnesites.  Its  principal  or  Aitit- 
damental  and  characteristic  composition  appears  to  be  still  the 
same,  i.  e.  of  magnesia,  silex,  and  watur.  Here  however  we  have 
^rbonic  acid,  which  seems  to  indicate  a  different  <^hemicai  d^e- 
cies  ;  but  its  geological  circumstances  ^e  still  the  same.  I  have 
already  noticed  them  in  my  memoir  on  the  geological.  |K)!(^i^)i 
of  the  serpentines. 

"  The  mineral  no  logger  Dccur^  in  horizontal  beds,  or  nodules 
interposed  in  the  beds,  out  iu  numei:ous  veins,  uniting  iii  e^iy 
direction  in  tl^e  midst  of  the  fierp.entihe ;  chert,  common  opal, 
and  jasper,  presenting  many  varieties  of  texture  and  colours,  are 
cpns.tantly  and  intimately  united  witn  it,  asat  Coiilgm^fif%,fin^ 
SsJiheile.  They  have  been  formed  even  in  the  midst  of  the  mag- 
nesite. This  circumstance  of  geological  association  is  then 
remarkably  constant,  even  when  the  geological  position  has  |no 
longer  the  same  character,  and  it  is  here  very  diflfeient.^  It 
appears  to  me  well  established,  that  this  magnesite  belongs  to 
l^e  serpentine  formation  of  the  Apennines,  consequenthr  to 
jail^cieht  rocks^  nearly  bf  the  transition  epoch.  '   '  *^' 

]^  *fX^exe  aTQ  other  examples  of  magnesites,  but  (he  cii^bltiitt- 
I  stance^  of  their  geological  position  are  less  well'knowri;  *ytt 
t)oth  what  is  known,  arid  their  composition,' still  verywlEfll  ti^rte 
^with  what  we  have  stated  of  the  preceding.  '       //  <-  r* ) 

/^  «^hua  the  plastiq  liiagriesite  of  Asia  Minor,  known "•'frr  ifie 
Efame  of Ecume  d0  Mer,  nas  M  the  exterior  charkctersoftrnt^f 
Tiedixiont^  and  even  that  of  Coulommiers,  with  a  coiipblsltten 
^h^  very  slightly  differs  (  it  has,  like  the  rosefeti  sVibtfrdieial 
tiiit  which  also  occurs  in  the  magnesite  of  HoubfichVin  MbtArfa. 
Bui  ii^  this,  the  carbbnic  acid,' which  is  in  soirie  qdatitlty,  «^e^a^ 
!"to  esitablisn  a'  mineralogical  difference,  the  impbrtah<Je  of  WMch 
Is  ri^ yet  w^lr Appreciated  ;'(he  presence  of  silex  jnbdutes  ^wh^dh 
pass  mto  'the'  mass,' rerriinds  us.  of  an  ahalogy  ih  tht^^o/<5^tAi/ 
' ' circukstanceSi  which  is*  father  remarkable/'  "  •       ■'  '  '  ' 


» •«  • 


''i'^-'    ■^';-    'i'"    ■    '  '       G6f9cnm9ks.      "'    '        ■  ■  ^^ 

l.rl^^  ^(P  'shall  (ibnfit^^  bur^tlVes ,  to'',  these'  ixample^  :"ih^^'lire 
/^suftcieot  to  prove  the  relations  of  formation  wnidh  We^vtHilto 


It" 

■Ite4  J    De  Ifif  BecheV Selection  cf  ^eotegical  Memoirs.        otI 

Iwjj^Ksh  teWeehtfre  mgM^  of  tie  I'aria  hnmn  $xi^]^tk^H^i 
fos?  ji^t  JKxe^tioned. .  The  magnesite  in  ni\,  "whelMxit^k^fij^ 
ji<i]^P9palHoe4  wi<ik  c^rfaomc  acipV  jpontains  water  and  silek'-^ilft 
iaatfBtijbB^anoQ  Apes  not  ppcur  only  in  chemiQatcbmbinatiiQ^^4di 
the  magnesia^  it  also  forms, isolated  masses^  and  ii^hktleVe^'ihft 
min^mlc^cal  differenced  maybe  that  these,  yarieties  of  quartt 
teejKnty,  npt  only  is  its  difference^  all  that  is  necessary  to  esta^ 
^lish  the  geological  resemblances  which  we  desire  shoufd  H^ 
remarked  ^  but  it  may  be  said  that  the^e  varieties  follow  Withdiit 
^^^errvptipn  from  the  oldest  to  the  nevirest  magnesite^,  as  Ithe 
£9jybwi|]g  tabl^.wili  shpw:-^  '    ' 


,  /        '  .  C  Crystallized  quartz 

Parisian  magnesite .  •  • .  ^  Chert  * ' 

^  Several  varieties  of  opal  (silex  resftift^ 

MagDejuteofSaliaeUe*  •    Chert 

V  '  i  Crystallized  quartz  •  / 

iUgnesite  of  Madrid.,    S^^^^^^^^  ,  ■.'.,,; 

'    '     '  .  (  Several  varieties  of  opal  (silexteBiaitid) 

>  Magftesite  6f  MToravia. .  { Wfate"  aa7green  opal  ( Jle*  tiirillte) 
M  ..'»     I  ..    '  .  r  Chert  ,  -. 

V        .     •  .  '  ■       ■      J    1**. 

'  *'  '■  I     ■         •  '    •      I  ,  ,  ^ 

^  Before  geology  had  acquired  in  principles  and  f?icts  tne 

.  {i^eci^ioQ  to  which  it  has  now  arrived^  the  presence  of  imgkk^ 

*«ite  ^|i.  the  ;Paris  basin  had  no  other  result  than  that  of  adding  a 

'Viii^ral  species  to  the  list  of  those  contained  in  our  CQimtry  4,  olit 

this  fact  now  possesses  another  interest;  it  has  served  io  unite 

-,pbseiTM.tions 'which  were/  it  may  be  said,  isolated.    It  ii^fbrms 

i.Vs^  that  the  magnesite  beds  were  deposited' on  the  surface  of  th^ 

jglqbe  at  very  different  epochs,  for  some  (those  of  Piednio|^t) 

.\belongto  the  most  ancient  $ediment  rocks,  and'others  (tho^et^f 

,$9lipeUe  and  Cpulommiers)  to  the  newest  sediment  (tertiary) 

.  j^ocks ;  jand  yet  we  see  these  deposits  accompanied  by  nearly  ti^ 

'^^me  geo/ogica I  circumstances.     Such  a  remarkable  constancy^tt 

,ft,|>^^^ss.OQiation  of  silex  and  magnesia,  two  bodies- between  which 

\,;tbere  i»  noi  chemical  analogy,  ^ill  fix  the  attention  of  geologi^ts^ 

and  may  perhaps  cont^ribute  to  show  us  the  origin  of  these  de^ 

posits,  as  the  thermal  springs  of  Italy  deposing  travertine  have 

J)ointedout  that  of  the  freshwater  ] tin estone.  It  is  still  apparently 
rom  the  bosom  of  the  earth  that  the  liquid  arose  whictv  depo- 
^,, sited  these  rocks  j  for  we  find  in  certain  thermal  waters  traces  of 
all  the  ingredients  of^  their  composition  ;  the  mass  of  Water  is  at 


present  immense  in  compariBon  wi0i  the  mattert  held  in  sola- 
tion ;  but  these  matters,  exist  in  it :  they  are  deposited,  as  M* 
fierthier  has  observedi  att&e  Wsft^m  o0Tichy>  St.  rfectaire,  Uc.* 
not  only  separately,  but  nearljr  in  the  same  order,,  as  the  calca^ 
reous  and  magrDeaian  forogiatioiis*^  The'  Ifirat  cf<^x)sit8,  those 
which  are  nearest  the  su:ing,.this  ^e  phemist  tells  us,  are  also 
those  most  charged  witn  peroxide  of  iron  and  silex  ^  the  U 
atotte>  still  ferruginous^  then  follows^,  and  }s  die  niote  pu^e 
more  separated  ftom  these  two  substanpei^  the'mori^  !$f^^^ 
is  fromtne  point  inhere  the  spring  rises  from  eamr^;^WDn)j^ 
itte' of  mkgnesiiii  is  the  last  deposited.  ,     "     v'"/,?'  • 

^  Without  wishiBg  to  estaUish  any  real  resemblan6e'pe^^ 
ttiils  succession  and  that  of  our  rocks ;  -without  wishing  to  i^ 
l^nt  that  lihese  rocks,  certain  beds  of  whibh  show  mo  c^' 
Ale  oharaeters-of  nekechanical  aggregation  for  them  to  navb' 
formed  by  solution,  have  been  deposited  by  the  mineral  wifi 
of  the  ancient  world,  we  eannot  avbid  i^marking  that  coH/iiA 
ing  w^h  the  chalk,  we  find  a  Series  of  rocks,  tlte  tlatntc^ 
sttCfceSision  Of  which  are  nearly  the  skme  a3  ,tJiose  >iiVlii(fK 
B^rthier  has  observed  in  the  deposits*  from  ihihem^ira' 
Tfainsi  4rl^t,  a  neW  fonnation^  i.e.  a  new  emission  t)f  di)^ 
matter  would  appear  to  commence  ^bove  the  chalk,  at  ilrst  A 
pMting  silea^  and  iron,  represented,  one- 'by  the  l^ili'^i^ 
aiid  sandstone,  and  the  other  by  the  iron  ore  fountt  ,st>  dbiMiil- 
anttv  in  the  deposits  of  lignites  and  plastic  clays  whic^  ctii^^tim 
obuk ;  Secondly,  the  more  or  less  compact  KihGislbhe,^  ttCcoidSt^ 
iried  by  iron  and  silex  in  the  lower  oeds,  and  by  sii^^  IxjPw 
upper  beds;  the  magnesite  also  Ac(^6mpanied  by"  silei^.  wlfl61f 
$lm  •MCiirt  in  the  fewer  gypsum  beas ;  this  u\lkx  ia 
aoldMs  in  alkaline  liquids,  like  that  of  the  calear^ns  die 
ei£'-c^rti|ii]L  mineral  waters;  fourthly,  the  gypsum,  the  mU 
aolubk  sujbetance  of  all  those  we  have  named,  and  which  slicyi 
W  Ae  hat  deposited-  '  7' 

J  '"We  do  not  pretend  to  draw  ^ny  other  cotaclusioii  IfeW 
Ibea^  diffbi^nt  •  resemblances ;  but  it  appeared  to  us'n^hl^^ 
iukii^d  ^tmf  if  it  were  only  to  engage  the  attention  of  cheibiiMlf 
and' geologist/'  ;  ;'.    )' 

From  this  extract  the  reader  will  be  able  to  iudge  of  tli^  'ttM^ 
Mrnn^  which  Mi^*  de  la  Beche  has  executed  his  tzA :  and  we 
wiH  eonchide  by  recommending  this  work  to  all  $tud^i6&^^V 
gadogyi;  to  whom  it  will  be  highly  useful,  by  enabling '{1x61^1^ 
compare  eUr  own  rocks  with  the  similar  formations  on  Ifae' i^Jivu^ 
aeni  whicb  are  described  in  it.  ^   Bl'; 

,  .  •  ;..tiii 

'  .  I  4 

;  >i<i '    •  • '     ;  i  *  Aatudes  de €1^. 'et d«  Phymqne,  t. six.  |^  1S4. 

J  .  ...  '.  .  ...-,.•■    (ft 

...  .  .  '  *   •  •     I'^i''**'!^ 
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Uyi*«4f*fM*  4  ((^o»rf7?u.crf),— "  Some  further  wrticul^w  q(%  cafta.of 
]ri^^  .  .., 

^,|^^f  Payy's  liope&.pf  the  favourftble  terminatiou.of  th^  oaae  of 
rneumatb-thorax,  ia  which  (;a)>piQg  was  reported  iQ9»»  d^^Qii^d 
m.^ JV{miepdix:  tq  his  paper  iq  the  Philosophical  TcaosaA^tiens 
tgv^Xp23,   Had  proved i'^Iacigus  j — ^he  patient.had  died  i  fi«d  tbtt 

f^  jfeot.  Pjf  ^he  preseat  paper  was  briefly  ;to  detail  ^e  progr e^  ot 
L'jfii^9^der,  ^d  to  giv^  the  ex^^ioaUqn  of  thQ.air  ioMm  JO  tim 

.vA)?Wfc  ^  wonth^^e?  the  da|;^;.at  ^i^^hich  the  histoigri  of 
^  c^^  in  tlp^  jPhilpsophiQ^  Tr^A^iCticua^  tepmouuat^i  hjfdsQf 
t^r^,. supervened,  ftnq  it  was. likewise  found  that, air  .wa« 
<mec^ed,ln the  left  cavity  of  the  pheat.  A  cgnsnUationbejiAg 
]m¥f<iWP^  )t^e  cas^i.a  seccmd  operation  was  determined  on,  VhL 
SlVy^yiPS  ^2(penence(l\incoi^vpQienQ6  iq.penettfitiQff  uieiiH. 
^^gpstalmace^  ladbpted  the  method  of  perforating  a.Hpr  DAeAt 

t^)^ngft)%^^  ^^  ^^  ^^ ^^ ^^  was.aMordiq^ 

y^i^iBflGhy  t^escjAJpel^,. then  bored  througlp.  by  »  carpenteifi 
ll)U|l^^.^anq  the  pteur^  penetrated  bv  a  trocar ;  about  >iourlem 
<}VWQes  9f5:lear  nuid  were  obtained,  containing  albumeq^  and 
9i5((H^  sylij^-ioarbonate  of  sod^  but  no.fr^  carbonic. acid ;  .^ 
i9:(c^djj;ig, pqrtioa^y  however,  were  more  w4  oaore^puruIesUf 
SWft^w^W^^  S??*.  The  total  qiiantity  pf  fluid  tbo^  .obteiuM 
jfki^  course  of  six  wei^ks  aqpiounted  to  twenty  piiU^.  J3y  meau^ 
olifitf^j^^r/^^'^^^^^^^'^  w^s  obtained  fromjlherajiertt^e  at 
three  several  times ;  aud  being  examined  by  JiiqM!  watef..ail4 
p^j^^bo^sf  waa  found  to  consist,  of  from  88  to  90  per  qett,  of 
^?pte|5^.tQ4  caibonic  acid,  and  3.  t^S  jpj^ygen.  The  patiMi 
vfj^J^i  iir^t  m^cK  relieved  by  the'  operation^  and  seemad  toW 
recovering:  but  he  eventusdiy  became  worse^  apd  di^d;  evi-^ 
4flfitfy  %¥^tbproerj  eflfectsof  l^e^dipordfiT.  «  .» 

^Pgjjl^e  exaii^ifjfiUon.  qf  ,the  ^ody  aft^r  death.  5iic , waces  of 
]f]^s  iv^re,  found  in  ,tW  ^ight  pleura ; ,  th^  right  lung  at  fimt  apf> 
yi^a^4  bealtby^ibut  upon  minute  examination  a  number  of  ^af 
njdar  traip^parei^.t  tubercles  were  found  disseminated  throuigpLitk' 
Th^fleft  lung  was  much  condensed^  so  .that.it 'QpiijiditK>&  be*, 
inflated  by  blowing  with  a  pair  of  double  bellows  attached  to 
the  trachea;,  ft  communicated  .with  the  pleura  by  two  small 
openings.  The  ^eart  was  displaced,  having  been  thrown  to 
the  right  side,  obliquely  on  the  spine.  The  body  having  been 
opened  in  a  bath,  170  cubic  inches  of  gas  were  collected  from 
it,  containing  16  per  cent,  of  carbonic  acidj  and  a  little  oxygen  9 


dMorp^on  U  had  wd6igoii«*whil0  in  the  body'^  ^Ha^liM^AMdi 
in  the  k}i^%  af!(er  deatib>  in  varioi^  qasdiy^oBiltr  ttiiiS  p^  Mtt 
of  oftfix)iliG  acfdi .    *"    •    ♦.    .. '  •'  -'••  •»•.  :.v.r.f>.4<w^ 

JIforcA  Hr—A'paper  ivftB  teiii.  **  Oatiikf^  Panlhai  aimhym^ 
^v  J.  Brkikky>.  DB,  FRS.,  jBcc.  In  tbU  paper  |»r.  AJnULh^ 
liJioUy  opposes  and  ooiiUoveiis  the  stateoidntfirof  Mti  Pifwuiitfc 
^pectins  w  aab^ectof  his  paper,  as  "giten  in  'tbtrj^h&i.f/ihiBMi 
fbr'lSSSf  and  noticed  in  the  Annals  for  September  U^at;*'^.  Ittl^ 

March  18L^r*The  Lord  Bishop  of  LimexicJff  was  ndmitteib^ 
F#ow  of  the  Society ;  and  the  name  of  the  Eail  df  OifovddafiB 
jc^ered  to  be  inserted  in<its  priAted  Usts«    -   -  '^  -  «.Hq»  i/ntf 

,A  mper  was  read,  entitledy ''  An  Actoaat  df  Experiaotoldl^ 
tile  Velocity  of  Sounds  made  in  Holland.  By  ^  Br,  43tyAi  'ItiiH 
Md  D»i  A»  Van  Beck/'  .'  *  •  :':»o:iCi 

Tfaia  paper  commeneea  mih  *  some  pbsetvation^ *  on*  A* 
tonian  formnla  for  the  velocity  of  sound,  as  mtKfificriUbujifl^ 
plaee^:  and  the  authovs  tben  proceed  to  consider-  Aa  .'eWdoai* 
thewud.on  that  Velocity;  which,  in  their  own  experiam' 
they  contrived  to  atnihiiate.  These  experiments  werdiMule' 
Ike  plains  of  Utrecht, '  n^  two  irtations  9964  bet  ^taaut  ^ 
iBiaofa  other ;  and  the  vdotoity  ascertained  by  determiaikifSitliBfisa^ 
lereal  between  the  fllish  and  die  report  of  guns*  by  mMoBjaf 
el6cks  with  ieonicd  pendalums,  divining  twenty^four.hoqiB'ii* 
10,000,000  parts.  The  states  of  the  bammeter  ^nd^tl* 
m^ter.w^re  noticed,  and  the  humidity  of  the  atmospbet^ 
loained  by  meana  of  Dasiieirs  hygrometekv  The  general 
is,  that  Vt  the  temperatvre  of  ^2^  the  velbcity  io£  ioundvll 
)08ft-7  feet  per  second.  Various  detailed  taUea  f^  the  esxpetb 
meats  and  attendant  circumstances  are  annexed  to -the  pteiptfl^-  it 
/  JtfarcA2&. — Major-Qeneral  Sir.  John  Malcom^  GCfit  *%iMl 
admitted  a  Fellow  of  the  Society ;  and  a  pap^r  was  read>te  tlia 
Geobgical  J)istribotion  of  Pos$il  Shells;  in  continntttioi^  of  Aat 
already  published  in  the  Phil.  Trans.^  by  L.  W.  JXlt^ryu^  iBmtp 

FRS,  .; "«  "  ^  vj 

A  letter  fh)ms  Thomas  Tre^dgold,  Esq.  Civil  En^ineeif'^to 
Thomas  Youog*  MD.  For«  Sec.  RS.  was  likewise  -  xsefAt 
it  contained  an  account  of  a  series  of  experimenta  on  Ae:^ai%r 
ticityof  steel  at  diffeiient  degrees  of  temper;  deacrAibgy^ 
apparatus  with  which  they  were  made,  and  giviiigJlMri  vamiMf 
Testdts.  ...     -  'x^n 

4^pril  L— The  reading  was  comilienced  of  ''  An  {9qnitjf4r(h 
spectin^  the  nature  of  tfa^  luminous  power  of:  sonle'<if:Tttbil 
Lampy rides;  L, sphfididula  ov,  GlQ^f-worm,  Jt«iia/>o«r,.oeFtaa^ 
flyy  and  L.  uocii/uca :  byT^tetdie  John  Todd^  Ati). :  inmwrni 
mcated  by  SiiE.  Home,  VPJR.^/*.  -  .  ;  vr  •  ,t^so^ 

Aprii  8.-T-Tbe  reading  of  Dr.  Todd^s  paper  was  rgnuWrfi  ikj^ 
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MMliidii^  ♦-^^lHfy^lMr^^tt^r^1liiHlfl  if  ^ith^jnani  liiiiiMiil>BiMiMlii 

^M^  iJkg  iijMMiMi  ttiiniwi  ill  I  whiilk  thtf  InimtiflUffT  i#th#  himwiiiii 

Muideriajui  the  tnio  one*    Br.  Todd  ihrn,  |tiWBad»^iK'«l£ 

wi^Amt^ym^k  ^mnm:^  deiciibing«tte  aMntti^^diiiak  wi 
■MJnitiH  k^4Jbotod.bf  lidar  imdi<mier  Uc^^^^  $nek|[^ 

Mrtrfh4lwtnMaaI«gettt8Teipectiv«Iy.  ^  In  me -Imm^^i^^ 
liM^  lii^light/»  9f  a  inft  tojMui  yeltow  colomy  mm  %  tmg^itf 
^flMO^  and  in  extremely  tivid  within  the  cdmpaes  ^  mfe^ 
ianhm>  tfcM;  dote»  iiotiieHtendi  iis  briUiftncy'fiiFUBttiid:  triUbin 
that  space  the  hour  maybd  ieeiKOii  aiwaUA'lv^lte- flieadM'  Vki$ 
|iglitol4ba  {bi&«aTia  <rfia  pitter  yeUksi^ifditib^  ^kk  eowdhaid 
pnifts/ofciAvicI  light :  tita  liTafktionsam  nottmntocteiliHtfi  IM 
ai&otioiui  of  the  insect's  wings,  nor  are  thay  prodaaed;  is^Mli 
kiifd  aArmed)  by  their^aeatiintenrantionnof  t  membrane* 
ISfia  anSmsl  may  be  aeandiming}  imfiill  moon-l^^|  Wfaicdi  jal 
taot^aicaae  wi&ltB  ccmgaaataj'  Itnteafts  Mdte^tftiB  ^himkMA$ 
jgew'Uii  in :  aU  cases,  and  disora^izing  itebslaiiees '  dMroy^Hi 
ik^4radd4sa«cladaa)that  tkiai(l6wei»ie)«oMy  mti  «l%et  >af>  titd- 
li^  eadi'thal  the.  h^t  may  ke''(lNlniidetad•as'llm/lMl^t&Ml 
bangaoalagoosto  aiamal  heat,  whidi  arises  from  a  povwf^ 
iapuatin^heat  from  ita  oombin^bna  vi^ith  matter.  He  adopts 
eheibroomesia  that  its  jaincipal  use  is  that  of  guiding  the  tnale 
ismem  tb.the  fenw^e^  in  tiie  saaian  of  sexual  ^ngr^s^'t^he 
tadA  always  approltch  any  lights  kM  'sdifiietiiMs  '^l^ft^^e 
irimng  females  of  other  apecies,  Untilf  they  ec^<ti#>'v^'4il^«# 
Aeas^  The  fact  that  tii^  laW  and  ^VM  the  ov^'  |9oiiesi^4  de^ 
fpMT  4>f  'Ae  luminMs '  faculty,  Dr.  •  Tbdd  does  tK^t  oo^id^  ai 
militating agaiiitt iMs explanation ;  fortiiribus  or^flfnsea'e  jjN^ 
tiatty  di^v^loped  in  the  eailier  stages  of  matiy^  animals;  WMich 
aito  enly to  Wused-  by  thtai  when  arrited'^K th^t«|>#fect^fiMi^.  ^ 
1  A  paper  was  also  read,  entitled,  <^A  06{n|)arisonbf«fh#Si!^ 
nMicaJi  Measurement  of  Altitude  With^  that  by  ^ij^lMotn^i 
by  Capt.  Edward  Sabine,  FRS."  ';>^« 

*  'This  paper  contains  ihe  details  of- a  coTnparafJVe'-'^a^ABJ&e- 
aleiii  of  the  height  of  an  hill  at  Spitsbergen- in  July  Ust,  byTtlie 
^wimaMcal  and  batometriccd  methods:  'the  vestrmnenti  em^ 
^dytdi  mbo^  operations,  and  ia  the  lattelr  aip^eiaHy,  had  VsM 
jpn^psved  wMi.more  than  oidinsty  t^are,  and  the  ^s^^fjiencta 
were  conducted  with  an  attention  to  every  circumstance  i^;4(icitj 

k^w^a  conceived;  might  influence  the  strictness  of  the  e^n)pa- 
iMtnj  and  sufficiently  i^peated  to  ditfoiikish^t  least-  tbe^irfiglft 
hM  tusavoidable  errors  of  obsertation.  In^ie  geomei^dtit^d^ 
temriMtton,  the  base,  exceeding' 2000  feet,  was  meisiSufed  M  thi^ 
frozen  surface  of  a  bay  at  the  fbot  of  the  hflly  fitote'^b«^4l 
jMshedUempetf  coae  ftied  «a  the  saiiiitttit  wa«  wAble^  the  lio- 
riasontal  ana  vertical  angl^  were  observed  by  a  repeating  cijri;}p ; 
New  Sme$g  vol.  vil  2  c  "    k 


tli!^  faaitdiMItu  Tte  hwnwMiiM^nin  irfi 

scribed  by  Mr.  Kewman  the  mAm^imiiB^t^ouUL  mbxsbmM 
tiiftdQu^ateity^  JoBidBl4.of  )tlw  Royal  iMUM^Md^>ilit»-€aiet4tai^ 
T^M  to  (the  top  'Ofditf  hill  wm  sUtioDaky  diesecMirkDi  ^i^H^^ittub 
rgpoata*  ofatenra^musi'WereixMde  miiearii  ;f.thejBMluii)Mg^4ee[ 
dttced  from  them  "was  1640  feet  Jind  a  fraction,  being  laM:4lMiL> 
tbtee^feei^inidefeotv  vdben  cJompared  itithjihe  gibmetfiitatinliB-' 
Bineiiieat.*  Theheigfat is  deduced fiom  thp  bwCmetmd  ftewiF 
ymAotm-hif  the  metwd  giiren  by  Mr.BaoteU^  iiiiAh&Qvaj^ttiri^ 
JoumaL  t  .       .)«..!  •    .    --   p..  <'.i;(  dj^u 

.  l&ieiieavjiiecoidanoeQfthesefesuUs/ivfflyGapUS^hc^^ 
tiebctory  tottheee-  urhc  airepnctieaUjr>acc|naiiDied  urittii^tTiiii 
leadv  meana  which  the  barometer  amrds  of  BieasoiiD0hei|^te>^ 
the  roobtwfckhhedfceenlhBDwtt  on  it»eqttai.ap|)licahffity.triLfee 
nuthtani  laoionB^  aain  tiie  tempesate-'wd  tropoel  elitnetes^^ihftt 
the  sreat  differences  which  appeared  in  a  simila] 


great  differences  which  appeared  in  a  similar 
made  by  Oapt*  Ohippa  •. )aiid  \  £hr«  frmiffy.  ^  ia  the  yeaK}  li7)Z%l8iid 
Whichare  now  shown  ta^bMb  opginated(  in  enrort  oF  >  jN^mehlodU 
being  wholly  removed.  '        ."     ;    n   ..i    •/     ium  .lirdinif/j 

rl&.8oeie^^  on  raeeirant:of/the  apptoadnngibstaval^CJihett 
adjoonaed  ^oveir  twa^  Thmntdaj^^  torment  again  oiifihM2tlik  c^ 

•     %.   i  *•  ,      >  ,     \  .IT       ..'*.■•.       TO    '-^U    lliJW 

Dec,  16^  1823«-^The  iret|.dii»g.  oC  Mt,  Miu^y>.  p^f>^. 
Lampjfris  nocHluoa  was  resumed  ^d  concluded)  aiSt  i 
lowmg  onmmwiications  were  read*  ^  ,  u..n'  h 

.  **.  Qb^fnr^itiong  on  soi^  ojf  the  te^estrial  I^ollgWt  < 
W#t  ]!adi^s;  By  the.  Hpv.laiuwlawj^  (3fuildi9g,,,9A.,^|J^^ 
AflW>^  the;,  species  (d^s^iibed  in  thjs  pap^r  y^^^;W^cims^ff^^ 
denti^hsg,  corppre.li«[i4o>.  dprso  teotacjUis^ue  ^tris,  oci^is^ 
minv^St-^n.  montibua  sylvQsis.  Sancti  Vificentii ;  J^u^u^]^^  ^ 
mfifitQm^f  corpora  oUyAceo-aigrOy,  i^rrugato ;  pe4e  &)j3bJ:ufy8aS(5 
lidio  fr  ^pite  bifari^w  qtex^to.^lii  dupxet^,  Anparpin  ;,  ,^^^ 
muluu  stramineus s  and  Pupa  Mnduhifl.^   , ,  j.ii    /      ./v\''/0 

.  <lAn,ficpouiitof  somiq  rare  Wesjt  Ind|a^iCrabs;   .by  tjj^^fiHp^^ 
•Ri^Sopiely  then  adjourned  to  Jauu^iy,2L,}  824-  ,,  ,  ...'.^v  nri/J 

,flfa0.<2U-*-A]|^ong  the,  pre^uts  received  at  this  lyiej^tiQg^w^ii^ 

Yincente  de  Cervantes^  JPxojfesspii. of  ppjtanyiAt^ej^^ 

of  Mexico*  .    .     ,    .. 

A  paper  was  read,  '^  On  a  new  specift^.of  .the  genus  Oadus : 
\^  JMTr*  Jpaathan  Couch  pfPq^p^rrp,  in  CornwcJUi?.  Thjs  ^^^ 
nut^Ye.Bpi^ciesi  called,  by  fishermen  the  Mackerel  9!^^^<^)^ 
oriy.an  inch  and  a  quarter;  in  |qqgt^:  its  Er^i^iRnf,,x%!l 
n^y^those.ofthe.Whitmg,       ,       ..  ,,  =n  "A<^  V^^'^^ 

.Jh^  r^aiJing.  y^  cpffunenoed  of  a  paper  "  On,  %  ffJlO^ 

• 


ilAirilka»tii(l?l»afrae(^*  Ofd^^-nhd-^Fiwiiili  gogiBWc'xi  byt 

N:^fi\^'Viffi0t«|£6({;j  MAi.  FLS.  CommuMcated  b]^  ito  :Zodlogibiib 
Otobaifixm  ]Lil»atttsSocietrf .^^ ^  ;..  a^- /I  .v/^*    '.;i  i.-'ii:,:. 

tixA6»'^&A<-4ikjiidh^f<^0  presetito  receif eA  atrliiisvifaeeltaiigt  9(ilar^ 
<2idfe(ft|tsii  ^  i^ttitSj^  iiftade'by  Liettt  ObliWrightj^  xif^ffhel^^v 
E&^Mm» v^duiiiig;  a  jimmey  ihrcmgh  ^IbeaBsia^  Peisis^  smt 
Gbngki^'t  .'^  .r*r-  ,..    ♦  --v  :  .     'y    •  ••     ►  )    ;•■  ,         •      ,_  J/   !•.» 

-i^Apnitioe  bjr  Mr,  John  Hogg^  of  Norton^  I>isrham^  waaoread^^ 
atMntg  jft«t)a<£tie'  spectweti  of  iiij^  dirm£toB,\  or  Qsliien 
^^gtey^jito^^kilely  shot  near  tile  moiiih  of  the  Tees  9.  t^doglhev 
fifth  Ijiown  to  have  been  killed  in  England.  .      >l 

-  xTW  pew^iig  t)f  Mr*  V^vs-  exteiKkd  |)aper  was  thcaf  Fcsomed 
si|Ri'Codtiiili)i«d  (  and  it  l&ewiae  occupied  the  altentiomof  I&b^ 
&a^iis^itk^M^  17  znd  Match 2i      .  .    .    '  .,  .        .i    .vti 

ti|ibed4t  tfaia ineekiiig ;  ^and  thefoUowuig otW  eommanicatidiiaii 

t)/)^D^a6iicilioii  ai^Ef^thmna  SecnMd^^ra^ByBonVj^ix  AiveHain 
Bto^o^  i^BmeritttS)  ^tot&mov  of  Botjxiy^  ioDbtbe  Umv^mitjf.  Mir 
Coimbra;  For.  Mem.  of  the  Society/'  ^    • 

c[^fiOii(tkeia6eetca)kaiOijirroitby  the  ancient  Gneek^^niAsihn 
^  4Ke^Rott)anB.  t  By  'W..  Sv 'MaoLoay^  Esq;  FL&  CbammniH 
eated  by  the  Zoological  Club  of  the  Linnean  Society/'  lalhisfi 
paper^  which  may  interee^t  the  Ipve^^  .of  classical  antiquity  as 
well  as  of  natural  history,  Mr.  MacLeay  has  produced  many 
ifi^fetirfr fertbofs  that  the  tEsKYu^  hf^  the  Ancients,         ' 

^        ■   ■  cui  ndmen  Attlo 

Romanum  est,  (Estron  Gnii  VeroSre  votianteit^"    (VlBa^  Omt^IL).   ;.  -    .s  J 

i^W  Jijt)tf^^jt^  insejfit  to  'i^Mcfe;  the  name  is  now  giv^n ;;  but,|^ 
XrfJrf?^*; '  ;QUviet  firsts  observed  that  it  was  diiFerent' f\4m  aV 
&ji^iYuni6t  ISa^  taoderrife.  Pliny  ii^es  t\it  Xi^meTe,banm^t  %\i& 
iBfi^,  -Wjteb'Afistdtte  $ays  ts  nearly  related  to  (Esttm,  bdlK 
ljSng^^jtt^<j5^;igyr^a  ;*  it 'cantibt  therefore  be  the  niodfefo  t£«ifrM5 1' 
w(^fy^^  that  both  are' btaqdsui^kers,  'which  agrees  with  the 
tmm^Ln  Tabatiiy  but  is  wholly  ithippHcable  to  the  nioderrt* 
CEstrus.  ,  As  the  insect  is  too  wejl  known  for  its  name  to  have 
b^ytf  forj^tten  of  misapplied,  there  can  be  little  doubt  that  the. 
Latin  Tabanus,  the  Itaiiaa  Tlabano,  SpEttiish  TivaUOy  and  Pfeoeli' 
TiM^'-d^  itfenticai,  wlifck  Idtt^r  name  Motdfet  giv^s  ns  the  valine 
iWtH  fHe-jEn^H^h  Breeze,  Cleg^  and  dinger,  metitioned  by^; 
S&fltiipeare,'iVho,  ipe^king  of  €feopatra;says:  '' 

.  *'  The  Brize  upon  her,  like  a  cow  in  June,  .   " 

Siiftie  6liigidati6n  is  filso  tnrought  from  Hotrier,'  and  tlie  Prome-^ 
diefti-ifiEslchylus,  and  ii  is  observed  that  Virgil  desctfibefe' tjie 
^)dlt^%t tE9tru6  as'abtmdant  'Andacerba  sonansj^yther^,i^ 
Olstrus.bovis  is,  ^  TBxe  and  silent  insect. '  lliey  Vere'iitst  cxjit** 
mAWd  by' Va1i8ni6ri>  ii}k>  has  been  follb^ed  bf  Miarty^and 
qjjbfjr^i,,.  It. is  i^fenred  that  Ajci^tatle  did  i^ot  even  JmpMf,;tbe 

'  ■  '2c2  '"    "  ' -. 
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Ititter.  ffom  his  atsertion  tliat  no  dipterous  insect  has  n  gtinfr 

Uehittd.    ^  '  '       '  '    '•'  '  ^^  ••:••' •'■•'■^ 

•  ^pn76 — A  letter  was  read,  from  the  Rev.  W/ WMlfete' of 
StdSrleston.  in  Norfolk,  stating  tliat  a  Little  Bustard  li^  ^^^^^^l^ 
shot,'  in  December  Mt,  at  Little  Clarton,  in  £ikex;  V^  bBii* 
siders  it  to  be  a  carious  fact  that  this  bird,  an  infaabtttiit^^c/f'^ 
southern  climate,  should  have  been  met  with  in  this  country,  in 
winter.  .     ^ 

A  description  was  likewisecommenced,  of  li  CoIIectionbf  Arctic 
Plants  formed  by  Caotain  Sabine,^  during  a  voyage  to  the  JPoIsif 
Seas,  in  1823  :  by  W.  J.  Hooker,  LLD»  FRs.  &c«  Cominiuy^ 
cated  by  the  Council  of  the  Horticultural  Society. 

April  20:— Sir  T.  Gery  CuUum,  Bart.  FLS,  presented  aOfiie 
sections  of  Fir  timber,  pierced  to  a  gr^t  depth  by  the  Sirex'ju^ 
iidncus  of  Linnseus ;  together  with  specimens  of  tne  insect  itself. 
Tbev^wers  from  the  woods  of  Henham  H%1I,  in  Siifiblk,tlie  eeiit 
of  the  Earl  of  Stradbroke,  where  two  hundred  Scotch  Firs 
have  been  destroyed  Iby  this  insect ;  being  bored  through!  send 
through.  The  reading  of  Dr.  Hooker*s  descriptibn  of'tHe 
Arctic  Plants  collected  by  Capt.  Sabine  was  cotitinued.      '  - 

A  Catalogue  of  the  Norfolk  and  SuffoH:  Birds,  with  rettlii^; 
by  the  Rev.  Revett  Shephard,  AM.  FLS.,  and  the  Re^^W. 
Wfaitear,  AM.  FLS.,  was  read  in  part,  and  the  remiaind^j^st* 
]^oned  to  a  future  meeting,  • '  * ' 

ZOOLOGICAL   CLl^B*'  'j  :;.;.  K 

We  have  hitherto  been  prevented  from  noticing  ihis  tc^ifiil 
association.  Its  first  meeting  was  held  in  the  apamxients  of  Itibe 
Linnean  Society  on  the  29th  of  November  last,  the  bitth-day  ^f 
pur  celebrated  countryman  John  Ray.  The  Club  is  coni{)6sed 
of  members  of  the  Society  devoted  to  the  study  of  zoology 'u^d 
comparative  anatomy,  and  has  been  organized  with  the  vi^wrbf 
advancing  the  knowledge  of  those  8cienceB,in  all  their  brandiDes, 
under  the  sanction  of  the  Society.    This  body  will  not  haVci  aby 

{publications  of  its  own,  but  will  submit  all  original  commuilica* 
ions  made  to  it  to  the  Council  of  the  Linnean  Society,  who  will 
decide  upon  them  as  upon  all  other  communications.  '  '     ' 

Before  the  Zoological  Club  proceeded  to  the  election  of  ibeir 
officers  and  the  other  business  of  the  day,  an  admirable  bpenitig 
address,  explanatorv  of  the  views  of  the  association,  was  deli* 
vered  by  the  Rev.  W.  Kirby,  FR.  and  LS.  who  had  been  tdtiuii* 
mously  called  to  the  chair.    . 

I'he  following  members  were  then  appointeid  toformthe  pbtai- 
mitlee  and  Officers  for  the  management  of  the  affairs  6^t9ie€!liib 
fo^  the  ensuing  year :—  r   •  *  '  - 

Joseph  Sabine,  ISsq,  Chairman ;  J.  F.  Stephens,  Es^.  'lUr^ 
rer:  IT.  Al  Vigors,  Esq.  Secretary:  Rev.  W.  Kirby;  'A*: 
Haworth,  Esq. ;  Thomas  Honifield,  MD.;  Thoihas  Bell/  "" 
18.  T.  Bennett  Esq.  j  G.  Mihie,  lEsq. 
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T&e  meetings  of  llie  Zoological  Cliib'^  at  wbicb  all  the  ihQm^ 
b?rsL  ojfj^Ltii^Qau  Society  are  entitled  to  be  present,  are  held 
iiV^  Society's  apartodents  in  Solio  ^Quare,  at  ;eigbt  o'clock  iu 
tbj^  ey^iping^  on  Ine  second  and  fourth  Tuesdays  oFev^ry  mon^ 
^vpughout  the  year. 

ASTRONOMICAL   SOCIETY, 

^    JSfdircA  12.-^The  papers  read  at  this  o^eeting  of  the  Society 

.W^re  as  follows : 

'A  letter  from  Sir  Thomas  Brisbane,  Governor  of  New  Sout^ 

Wales,  tb  F.  Baily,  Esq.  accompanied  by  Mr.  Ruml^er'a  obser- 

yations  pf  the  Summer  Solstice  1823  at  Faramatta ;  the  results 

of  which  are :  . 

■^  ■  •*  '     ' 

For  the  mean  obliquity  of  the  Eolipti6.  ,.;.,.  25^  27^   44«S9'^ 

Fof  thid  latitude  of  the  place  of  observation.  « •  33    48    42*«lk 

■  ';     •  .  •■  ■ 

Also  the  mean  of  twelve  months'  meteorological  observations 
made  at  Paramatta  between  May,  1822,  and  May,  1823. 

A  letter  ftryta  Prof*  Schumacher,  of  Altona^  including  Mr. 
Ilfinson'd  computations  of  the  elements  of  the  comet  of.  1823, 
^24,  from  observations  made  in  the  month  of  Jan.  1824« 
J  Two  letters  from  Mr,  Taylor,  jun.  of  the  Royal  Obiservatory, 
<jrretowich ;  the  first  contaming  the  elements  of  the  same  comet 
as  computed  by  himself  from  the  Greenwich  observations  df 
January,  1824,  using  Boscovich's  method ;  and  the  second,  a 
jpomparison  of  anticipatory  ephemerides  of  the  places  of  this 
comet,  from  the  elements  computed  severally  by  Schumacher, 

;  Oarlini;!  Br.  Brinkley,  and  himself^  with  the  Greenwich  obsejf^ 
vations. 

J     On,  the  Rectification  of  the  Equatorial,  by  J.  P.  Littrow, 

,  Director  of  the  Imperial  Observatory  at  Vienna.  In  this  paper 
the  author  directs  his  attention  to  those  errors  only  whicii  de- 
pend upon  the  placing  and  use  of  the  instrument,  which  the 

^observer  himself  must  either  be  able  to  obviate  or  allow  for ; 

/and  he  therefore  enumerates  the  greater  part  of  them,  aiid 
points  out  means  for  their  rectification. 

.0^  the  Utility  and  probable  Accuracy  of  the  Method  of  deter- 
x^VfAng  the  Sun  s  Parallax,  by  observations  on  the  planet  Mafs 

/ne^r  his  opposition ;  by  Mr.  Henry  Atkinson,  of  Newcastle- 
upon-^ypi^.  In  thjs  paper  the  author  shows,  that  in  a  series  of 
ODservattons  on  Mars,  taken  with  good  instruments  used  in 

_  j^orth  and  south  latitudes,  the  probability  of  error  is  veiy  small ; 
and  as  the  synodical  revolution  of  Mars  takes  j^lacem  ajboat 
780  days,  that  planet  will  be  23  times  in  opposition  before  ttie 
pe^ft  transit  of  Venus  oa  the  8th  Dee.,.1874.    Hence  he  infers, 

jthkl  if  careffil  corresponding^  observations  are  made  on. each  of 
{hope  23  oppositions,  the  probable  error  would  be  reduced  nearly 
-4'796'  tinies.    The  author  conclude^s  his  paper*  by  describing 
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^hat  lie  regaras  in  the  be^f  meang  bf  cnnyiti^'fi^^A^afiMllil^o 
effect.  •''  *-■       »-'   'T-f^'>t*iffO'. 

.  A  n^w  annular  JVIicrometer  by  Frauenhofer  ty|B  rabmillS^^ 
ibe.  inspection .  of  the .  Meeting  by  Mr,  Frahiis  Da^^•  ^is 
instniment  is  called  'by  the  artist  the  sttsper^ed  iSltc^i&t 
i^icrometer,  froni  the  circumstance  of  its  appealing '(m  me 
telescope)  as  if  suspended  in  the  lieatVens  i^thout  anj'^^>|^rt 
It  consists,  in  fact,  of  nothing  miore  than  a'cltcdlir  'pieSe'^f 
plate-glass  about  one-inch  in  diameter,  in  the  centre  of'^^iich  a 
circular  hole  is  cut^  of  half  an  inch  in  diameter.  To  the  inner 
edee  of  this  glass  circle  a  narrow  ring:  of  steel  is  firmly  and 
^Cutely  fastened ;  and.  the  whole  being  put  in&  hctht^,  tlie«teel 
ring,  is  tuirned  perfectly  circular,  and  reduced  te  A  *  v^ty 'iSIij* 
edg^j^  both  at  its  exterior  and  its  interior  circumiertooe;  ^^e 
glass,  with  its  ste'el  cii-de;  is  then  burnished  into  a  i^rass  i$tid;^or 


yation  of  the  circular  form  of  the  ring,  as  it  comei»  ftdib^the 

lathe,  without  the  risk  of  its  Wng  injured  in  attacking  it  to-'ltihe 

telescope  in  the  usual  manner:  2,' In  the  use  of  steeluidt^d  of 

brass,  whereby  a  finer  edge  may  bef  giyen  to  theeircudvfi^ttntf^s : 

3f  In  rejecting  the  metal  arms  by  which  these  ringa-wer^'ibr- 

\merly  attached  to  the  sides  of  the  telescope,  from  the -utreqaal 

^^xpansion  of  which  (or  any  external  violence  s?y^.  tki^reto)  ^e 

rperfect  form  of  the  circle  might  be  injured,  without  being'  imtaie- 

flia,tely  detected:  4«  In  thus  avoiding  the.  obdtaructioas^^ic^ 

;  .thp^e  arms  might,  in  some  ^ases,  by  their  positi<]fe,  dtb«[^^  in 

'the'  observations  of  the  passage  of  a  stat  before  it^t^reft  the 

/  •^Interior  pf  the  ririg.  .         '     '  ^'*      -     '^^ 

^  .    .4/?r«7  9»--At  this  meeting  the.  following  pampers  were  isaft^  tfe. : 

1 .  On  the  Elements  of  the  Orbit  of-the  Comet  of  1H23,  com- 

.  puted  from  Observations  ^ade  at  the  Royal. Observatdiy* at 

'    Greenwich,  by  Mr.  W.  Richardson,  Assistant  tb  the'Aisttfcttikmier 

Royal.    These  elements  vieitt  cochputed  by  Dr.  Olbeff^jOiellkbd* 

The  paper  likewise  contained  a  comparison  of  his  etefeikkitfif  litith 

4he  Greenwich  observatipns  from  Jan.  1  to  Feb.  2,  and  in  more 

.  J  thw  half  .the  observations,  the  results  of  the  elements  did  not 

" ..  difi(§r  iroih  them  so  much  as  2^  in  longitude,  or  so  much  ai  1^  in 

latitude.  •,'.''•' 

2«  On, the  Corrections  rec[uisite  ibt  the  Triabgled'  wl^oH  'oSbur 

ill  Geodiesic  Operations ;  by  Capt.  G.  Everest;  of  Ben^/  Con- 

i^uctor  of  the  Trigonometrical  Survey  in  India;.  Thi9]^TCr'<4&bQ- 

.tained  the  solution  of  t^^o  problems  bylormule^'eifdn^ed  in 

^  ;Xndia  ^ince  ,1819,  and  whien  the  antbor  thinks  pir<levfibi4  to 
those  given '  by  M.  Delambre  fbr  the  same  pnihpc^k'  ^'iRkey 
require  the  use  merely  of  pobket  logarithAiic  tables^  ^]^.  four 

,  ,.pl.af5es  pf  decimals,  of>hictt  copious  extmj[>k8'ivabjgiV0i^  (nd 


ljb93fp%IKur.c9pcIu4edby  tibe  appUcatioii  of  these  formulep  to  the 
correctioDS  of  angles  actnally  observed  iii  the  '  operations^  Jin 

<f.i^*  9^^^^;^^.^^^  oir> deljenyiuuna the^ piff^rence . of Merfdiana 
W^  Cqlnunation  qf  the  Moon  ;  by  Francis  Baily,  Bsq.  f*RS, 

<,.,tr.  Pre%^  Ast,  Soc.    This  paper  was  too  long  to  perimi  its  reacl- 
)  19^ |tp, be  €^omp)e;t^d  at  the  present  sitting;  and.weshaU^  there- 

t  fofpf  reserve  pur  reo^aiks  uppnit  lU^Ul  it  is  concluded. 

'.J^ji^epnd.yery  viable  books  were  present^  to, the  Society. 


'    ,       ,  GEOtoGlCAt   SOCIETY.  '      ' 

■.i:^\itkp  20.r*A  notice  was  read  on  the  .Mee^Josaurus,; .or  great 
..Fpspil  Lizard  of  Stonesfield^  near  O^fora}  by  the  Rev.  W. 
f9ucklanci)  FR3.  FLS^  President  of  the  Geological  Sociehr,  and 

1  .Pi7o£  c^  Mineraio^  and  Qeology  in  the  Uniyersity  of  Oxford, 

The  author  observes  that  he  has  been  induct  to  laiy  liefore 

.jtbe  Society  the  acoompan^^ing  representations  of  various  portions 
:..  of  the  skeleton  of  the  fossil  animal  discovered  at  Stoiiesneld.  in 
r^il^e  hope  that  such  persons  a^  possess  other  p^rts  of  this  extra- 
;  Oidinary  ri^ptile  may  also  transmijt  tq.  the  ^ocie.ty  such  furtljier 
.    iftlormation  aa.may  I^ad  to.  a  ^oro  complete  Vesjtoration  of  its 

.(^t^olpgy*    No  tvpo  bon^^  M^^.  y,^^  1^'^^h  4^^^^^^'^^  1^  actual 

U  ^^nt%ct  >vith  one.  another^  excepting  a  series  of  the. vertebrae. 

,i:Fro9^  tbfi  jsnalogies  of  th,e  teeth  they  may  be  referred  to  the 

-.^^^ec  9(>'t^'Sauriam  oif  Liz^rds^  ,  From  the  proportions  of  the 

>!  J^est'SpfBQimen  of,  a  fossil  thigh  bone,  as  compared  with  the 

T  or^^ary  standard  of  the  Lacerta^j ,  it  has'  been  inferred'  that 

..^.the  len^h  of  the  fo^imal  exceeded  forty  feet,  and  its  height 

seven.    Prof.  Buckland  has,  therefore,  assi&rned  to  it  the  iiame 

<^||IegaIosaurus*    The  various  organic  remands  which  arefoiind 

j^^ociated  >vith  thia  gigantic  lizard  form  ja  very  inter^ng  and 
.^  remfii^ble  a^aen^blage^    Aden:  i^numerjE^ting  thpse,  the  8t,uthor 

.^fHiftC^dfBs.yrith^a.diQScription  qf;  t^^^plat/bsj..  pnd,  observations^  on 
.  i  vAftifpatQ§iiQal  ,^tn»ctmre;  of  i^qh.j?arts  pf .  the  M^galo^a^riiij^  as 

,3,/f    !.     t  -   '    ,.        NEpiCO-BOTAN^CAX   SOClBTy. 

I  -*  f  feb^  13«<--78Qme  observation?^  wer^  made  on  the  Acacia  Cate- 
chu.   A  pajyerwas  also  read,  on  a  bark  termed  the  Malanpibo 

i.r'^iirlc^.lfttely  imported  from  America. 

.'  JFV^.  27.*— Some  ol^serYatiops  ;W^re  reg^d,.  911  the  aft^rafipna  in 

.  .  jflie  PhftFO^^^opceia, .  .      . 

.     1.  MqTjCh,  13»f— A  paper  wa^ 

»./Aoih«03Wfithu?ftQdoi»tumi^.,^,  „.,    ,        ,.  .  ^   ,, 

V  jiQC)nsvilrGeneral^t,Per».;  9qmau,mi<^f!jx  by  D^.  Bre^^  Presi^pnt. 

j,/.vi  iM(iirc4^^rr^oi>Wt.ob6er^W^  wejjPfj  ,i»ade.  on, the  Crotoa 

t>nyigillMWlk;  >y,^A^^  ^ . ,      .  , 

. .  April  9.-^A  paper  wa&  read  on  the  Eesinfi  AcatoideSi  by  Mr 
W.lJollaert. 


'.•-■':"       .     -    •  ■'     'A'llTlOXS   XIV.       •  •■  ••  nr.ih 'j;/ncli/i3tF*^ 


t  » 


fCIENTIFIC   INT»LUGENCE,   AND   NOTICES   pr  :^iyWH5?y»,<i 
•;**   ■    ^'    *'  'CONNasCTEB    W^TH   SCIENCE.'     ••..-'''>•*.  ul 

<^ ^Editor o£llieitffiiio&6|rMlloi0f%i)       ''    >  ••  t'i'  .^^>' 

o'l^our  geological  readers  ivill  heat  with  infinite  r^^t,  ttiat'H^el^SSi^ 
brated  Logan  Stone  in  Cornwall,  which  has  for  so  Jong  a  period  y^eti 
f^^arded  as  an  object  of  great  national  Interest  and  bdridsltj^i  «ra  Y^mch 
Has  beei^  visited  by  persons  from  the  remotest  extremity  o^EutS^^ 
:ha8  withiathfe  last  fe^  days  been  overturned  bj^  one  of  the  tJifiiiiium^ 
.^M$  Mtijestii^s  navi/i  now  commanding  a  revenae  cuttJor*  ^t^Sq^HSSt 
between  the Xizard  and  Lands  £lnd|  assisted  by  a  party  oPkttUa|f« 
Tbe  barbaroiis  ^od  wanton  folly  which  coidd  induce' an  dfic^r  beUnb^ 
his  Majesty's  commissipa  to  comnut  sa  unwftrrai^ble  an  act,  as  to 
remqv&ia  great^natianal  curiosity  from  a  positioi^r       ^'  ^  •.  t^   *        * 
foT^  ageSy  uefymg  the  hand  of  time^  and  afibraii 
traveller  an  object  of  such  singular  interest^  wiiiy 
with  the  severest  displeasure  of  the  Admiralty."  '  In  a  tour  through 
Cornwall  in  the  stnnmer  of  1821,  I  was*  itiformira  by  d  cottager  who 
lived  near  the  fl«>oe,  tiiat  nn  ettem^  wM'niaderby  a-party  ot  seamen 
some  years  before,  to  remove  it, -but  withtflit  snccessr.    Cornwall,  by 
this  wanton  outrage,  has  lost  one  <tf  its  nfoM  liltevei^rtnonmneDts. 
I  remain,  dear  ISir,  yours  very  truly,  G.  W.  Hahvet» 

1I^^^.Thfi,J^te  qjf^a^  Chronometer  varies,  mth  the,  Den^it^  ^fl*JK^f3J(f* 
jilj  ,(  .':  K..  infKhkhiiufki^ed.  /  .  ..  .  .      vi-.^y  K^cja  f 

dlCv«  Harv^t  ERSE,  has  lately  dnoifverad  tim  t\^  denftly  ofillfaaf 

mediuiDiiii.virhifib  a  chronometer  is  placed^  has  a  sensible,  jnteiwrtt  SR^ 

^nt^imhfiA  AT  «  rHa^pdoHtmy  u^^  the.4ten«by  U'i$wreaied.  vlns^mfei 
tmieNkeep^s  1^  bt»  feimd  the  reverse  to  takd  places  ^i^.  Jc  m^oHfehg^i 
r^J^nm  iimmshed.dmaxfyf  oftd^an  imr&utjrvm  i^er^Msal'dkusfif^i 
htf/Hb^'  ibmier  apj^ears  to  be(tbe^iiaslffetiend'«|!faDtI->  Mn'Hieinf/ 
hjAft.|pr«ved  this  to  be  the  case,  by  an  eEtcpsiv»  ciiiiwe^aPfa|lfiiiin4ayii^r 
ayid  m  wbiobbe  has  subjected  maiiy  chnmometeis*  to  preseoieBiimBK 
hfl^f  avi  inch  cf  quioksiMer*  to  75  fqches^;  arid  ie  ell  cases  faaiKlbiHid^T 
jtJh#  tf  #  tmshk^Off^  gamed  bf-^mop^mmg  ibedensiiyi  kUsii^fa^dk'iafr^ 
fimiipgi4ti.9^.nik0^^yerii,.  A*  diifeeiicfe  of  dekisit|f^  ioQUkitii^m^i 
inch  (?  quicksilver,  is  sufficient  to  produce  in  many  dueotecieilii^ 

JJ^foBow^B^^reefttr  of  Mr^  Harvey's  residtsx^^         *    •. ./  ^f^i  jo 
.^r.p9cket,  idirOQOraeter  ypfaich  possessed  «  sfeadyrlifte  tf  H*'i'*'^i 
mS^  thj^imWeary  dvciimitaans  of:  tfaft  sitmespbere^  'bed  itii»«tcf(ni«7 
k^fmm  M>::^  &^yfhtn  ft^  density  of  ib»a^  w^s^dttrtnislied-iifcugp^ 
qii^pjMly  «f|«reieBted-bjF<fi^  '^aAssmniep 

pin^ilg  it  Miaervpfie^  deiNiift7ideBdled'by<IO'tnebes  e^qoieksBlsdBpe  lbmi% 
tliefrjQc^reas^qfiis^rfite  to  -4^  U»»  leofc  fJac^fe4ftugate>b>to  ttii  tWf  in  J 
liQQeper  to  tbe  ovdiAaiy  ekcunatanoei  of  the  aUsesphdrtyiiflirsiWiLidsv 
turned  to  +  2^-1. 


In  another  set  of  experiraeiits  with  tfao  same  chtDnometeft  Mr.  H. 
placed  it  io  a  condenser,  under  an  atmospheric  pressure  of  45  incbest 
when  its  rate  changed  to  —  4'*^'«  j  ilol  on  h^reasiiig  the  density  of  the 
air  to  a  quantity  denoted  by  60  inches  of  mercury,  the  daily  vari^tiob 
faster? K<5line«  to '^'«'>-2.*    ;  '    .      >   .  ^  ^   -  -.   .< .  .c.,. 

In  anotlier  remarkable^  experiment)  Mr.  .Haryeyfound,  that  when  th^ 
rate  of  a  chronometer  was  +  23'' '5,  under  a  receiver  having  its  air 
exhausted  to  a  c^dantity  denoted  by  half  an  indi  of  mercury,  the  ratie 
was  altered  to  —  17^%  when  the  air  was  increased  to  a  density  cor- 
remmding  to  7$  inches  of  quicksilver ;  the  rate  of  the  tirae«*kee|>ert 
ll^i|er  Jibe  ordinary  circumstances  of  atmospheric  pressure^    h^g 

^j  Jifi^,  U^hai^  we  understand,  drawn  from  it  several  importi^t  condu- 
sip^t,  :  For  example,  that  a  chronometer  constructed  in  Lonclop^ 
p^Iy  on  ihelevef  of  t)^  sea,  would  undergo  an  alteration  of  ratCj 
v^jk  difference  of  atmosphere  alone,  if  transported  to  Gebeva»  to 
Mi^4i^i4»  to  M exicoj  or  any  other  place,  situated  much  above  the  level 
dTlhe  place  where  it  was  constructed. 

'^'  •  III.    Cheltenham  Water. 

\Mr,^araday  has  examined  tlie  water  froni  the  Orchard  well  at  tilia 
^  Vo  jriiK^e. ,  A  pint  of  this  water  yielde4  •       .       , . 

'  Catbonateof  lime  ... «..  4...4»».  VS  ,     - 

i^-i;   •.         •  Sulphate  of  lime  .• ...♦•».*  14*5 

poijif.         '  ■  '""   "      * roagiaesia«»  ^. > .»»  f  >»  13^*4  -    »  '  . 

y/f  /!.•»'  .   ;        * ■"' aoita ..•«#•••«»»«««»••  S-'T*  .  - 
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' 'H^des  which  the  Vater  contained  a  portion  of  carboiuc  itiSrfttta^ 
a  small  quantity  of  peroxide  of  iron  had  settled  at  the  bottom  of  the 
faDllle£«  'BTT.asing'taroitesti'  on^pntedby  Dn  WoDaston^  tUi  wMer 
«asaiii»lnmdlBa0OBlain  smdl'pnrtia»  M  iad  posasfai'i'^ '^^ 

uQaaddiog^  ssdpinicic  arid  tv  a  portion  i^tfois  watari  ia  qaaatiiy 
abahdMrtly  aaffiricat  to  doaonpoia.  idl  the  saka  aobjaot  to  Jiaaatsioii^ 
aid^bwttn^  the  acidttl^tad  inetcr  m  «€askidtb«  kafaf  g<«hlftrM' 
hinitv  the  ipid  either  in  part  or  .entirety  disi^peared,  and  a  sisiutida^ 
Tipa-dttlunad  which;  when  teated  hy  ptotoinnfisftero^*  tin,  gava  a?  Ae^p^' 
paifia  .tiatv>'Han€e!tlie'  paeseoee  of  aitiSc  acU,^  origh>«itty  iS  Hm  fMler, 
^paa^lnlcmd^  and' that  aa  anstafce  nagbttoccar,  a  ao!alldi>:ttNtda4n 
IiiMuwala^  ef  all  thasahi,  aaiSept  Cllenitraiai^Maid  la  Kbaiiiatt^ 
waa  boMdvi^th  sodto^  ef  ^#  same  aidphunV  aaid,  aad  loilid  bf'  *# 
aaaicjiiiiigiaso  of  tia;  biit  in  diia  cem  no'ooloar  waa  aii*dod|'|ior  stt;^ 
gaMb lisBBiwd*  •         .''-  *    ••  i:  V.  ;iji 

The  potash  was  ascertained  to  be  present  by  evaporatfelf  fr^aiRltiljf 
of  the  water  untflYedtiOeAtaasmallpoiUoA^  fllMik^lt^aad  Aa^  ilM-* 
Mgin^rtiiieai^pbtmaintsolotoi^  Olkie^piaia  ^tto%al4MV'V9rq^ 
rattd>aiitiitabaift  an  'iMiaea'iif  flifid  teawriacd^'^gafe  aa^  abtRfidint  j^ 
dpitatefafi^yipiasaitaoftpoCtaA'  aiA>platitia.  'iikvrcaltes  a/hoi^i^MlllIt 

stasd ai^Maraatarta  aM»  apptyibjf  ^tha  wttim^  of^plliiiifa, ^bttf  Alt' 

atarMMt idaraya:^oWkiHitety>  ap[Nii6i^4a( lU^tts  toikf|ii%  MWrfiii 


*.' . -i 
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^804  ScUttiifit  tfitOHgmf^.  r[9{Ar, 

f' '1D¥;LreMjs'  haii  aimlfsBed  bolJ)  ihe«^ -cMfip^ds;  ]pM«^  tbe 
'Yffl^k)io#ii  f  rbo6M  of  caoMA^  ateohot  to  act  upon  Ae-iilttHter  ef^skto 
'i«8^dth»ttielftk.  *It  appi^arli  frdm  the  ^xp^tiMiratl  detailed  ^ttfae 
mib^aAce  eotolmied  witli  the  meitallic  bales  i«  an,  acid,  amd  sepaiiAde 
;fiMiUieAi  by  means  of  the  alkali^  aiid  •metals,  and  thef  then*  fiarm 
'  the'-  ttetonAthig  dompoutads.  Ta  analyze  detonatiog  silver  aDd'JofSb*- 
'<^tiry,  fOO'parts  of  eaeh  werd  fnis^ed  with  400  parts  ^  caleiiied  mi^pne- 
8i)i»  attd  heated  in  a  retort,  the  products  receited  were :  *" 

-^.  ..u.  .,  FtooL  detonating  silver^  FrQm detonatiog  ji^pi^c^^. 

.Carbonic  acid 35*5  25'8-        ,. 

Awpwnk .^..  13'7  ;.....,.   ^^O!.  1,,\ 

•».  »    .1  jwater  •••••••/»«•>••»•.    /*^  •^^••.»«'    v'^..,.,, 

.,.:...  .  Sttver ,.,  ♦lO    Mercury -561);;;^^^. 

f.^     .  ,lios8  ,« g'S  ., — -;  *iirf 

^ lOoa  •     i|0(H)  />'* 

.   Tbf^  abevj9  are  (be  meap  qf  four  e^erimeqt|B ;  these  give  aa  toe|,^l- 
liawle  #l«mnta.  ..  .   u.: 

>M>,|  JMoostiag  silver.  JkMt^HBi^mmfff. 

OiQr^Ni  »» M.  5S'S2  ,  2it39r  •() 

Hydrogen  ......,.,,     S-2?  2'S4 

A«ite : ,...  1J*28  ..; 8-23 

.  Silver *...*-..•  o •...  ♦l:QO   .Jj^leK^wy  ^««.^-.»  j56;80..j,r,j 

tlie  salts  fiMied  of  the  acid  of  these' diMionatiug  GODi)»o«mda^lMKVe 
been  ti^twit^fiifniinutti.  With  potash,  the  seilt  kmmpA  cvystalMMi^in 
'  longbHHiiint  plates,  which  do  not  aifect  ttmnerie  paper,  hai^e  ir-dis- 
toTtseiaWe  Inetidlie  taste,' 'and '^^onate  whesi^  iHfated  oraiaiioklfT^It 
^JkM^  6rdM8  acid^  afidH-M  base.  Theiftthnioatetif 'Sbda>^a- 
t  tiJli^  %' V|^  brfllmaV  pldt^,>  it  is  more  vokiile^ia  wai^  itasin  Ae 
^itilittUite  of  pobUi,  but  t^emMesk  hv  otherpimienittSi-  anickibiedia^ 
'^^b^^f  '6^6$  acid,^  i^nd  1  ^94^  -of  sote  NhMjiwda^  barytee^  Miwfciat 
-'Sih^;  and  ^topper,' 'alPeombibe  with  tfaia  ao»  to  iitem ^on^tMMitite^i- 
-f4ilniLde<:httB.  xidv.'SM.)  ..    ..    i     -j  V'f 

•^ Iil^^ur'aa^ds^Of  Sir IL DAi9'*s^|>apav  ^« Onahe  Eleetciod  Vhew- 
mem^  exhibited  in  vacuo,"  Annals^  N.  S.  iv.  379,  we  brie%/ipetttuaitd 
IMS  ^Mtetiient '  fespeoting  the  absotptioa  of  jar  by  aiaao«vyrJ*Bdjts 
^^MsiUh  "Mrhen^Ae  laerou^  is  heated^  ^»euo;^>  !»  Mr.  i)amtt*iis2Ufe. 
•idOr^Mjbal^EMnra^  p.-SOS^  we  find  a.4iiiereiil  view*  of  the  tanbjsat ; 
and  as  It  is  one  of  considend»le  imporlanoe,  we  now  preqeBiitbatadaw 

lo  ouri^ndeni*  ( 


I 


/  <  "  • 


*^  During  my  experiments  upon  the  filling  and  boiling  of  the  bam* 
^-  ioeter  tubes,  my  tattentioa  was  particolarly  wected  to  the  ais^^n  of 

grH.^avy  (Fbil.  IVaosv  1#>2»  n.  7»)v  that  <  4her»  is  grsni  gfasotuo 
IfeTe*  that  air  existain  mevotiry,iik^eaame  invisiUestata  wain  >iw>si» 


'ibkrk,  distributed  llhrOttgh  its  poies^'  andto  th»dishea9teMingfiiel<<if 
|M^ed),-lliatab!MHrptioa  of  ai»*  *i0ay  Mplai»'tbe*diffiraeBdct<4i€^die 
^e^(jhta;of  tiie  metctuy  la  diCerenI  barometerai  and  jeenaa*ta  iadfaaCe 
the  propriely  of  te4>0]fing  the  uereury  iii  thcae  iBiU«uiBatng.n#B>^ 


f\ 


certain  lapfte  of-tiMd/^^  l^ld'wfth  nik^lf  dUMtiice  ifakt  I  am  dmipeHed 
I^Dikb  &  jmt'tli^  Mk.mQjfliWilvatMiiir;  vj^dkit  ioa^(W#iptw«il){i$Wl^ 

'^Mtete^ie  lata  their  |Kircier  ii»^iMi%  lOmi^itiWhefiHtb^^ 

nmftoHpb^r^k  rbmoyedi  but;  upoia,  imiv  attdAiit^  ^mmnfi,^mM^}^^ 
-boiitsr of  fatHcusfy^  v«uriotisly  healed  ia  the  vdfimf^of  m^kcr^^t^iaif^^l 

*sn37Kn^  sain  a  babble,  of  i^r'^verliOff&Qin  tbe>»ur£»fi»^.qf;  tl)e.iiMMft|i^  Air 
will  rise  from  the  conta^  ^f  ihe.meipiify  .vit^)4haigl|U(a  ii)  inj]^  ki^ 
tsontained,  in  exact  inverse  proportion  to  the  care  with  which  it^haa 

*4)i^ti  fiile4»  bVit  It  never  rises  froqi  t;he'  surAice  of  the  mercuiy  alone. 
Hie  difficulty  of  properly  filling  a  barometer  tube^  I  attribute  to  the 
Attraction  between  the  ^lass  and  the  air;  not  to  that  betii^ee])';the  mer* 
cury  an4«ai^;  ^nd  I  believe, that; itir  will  insinoate  itself  a^ttle  way 
.between  th^  glas^*and  the  metal»  M  the  exposed  end  of  a;  boiled  tube* 
Jbut  that  this  canaot  happen  if  th6  end  be  plunged  in  merttfty ;  aad, 
€onse§i|eu|Jy»  that  no  aeterioratiorx  pf  barometers  is  to  be  apprehend<r 
fCd  from  this  cause.  Such  a  deterioration,  indeed*  if  it  had  existei^ 
ibuirt,  Idng  ago,  have  faeeri  detected  fh)th  the  ihstrufhentBtfileratoyve^ 
for  although  the  register  of  the  Royal  Society  is  not  kk  sutik  A  dftH^lus 

^^^iliRble  any  one  to  reason  upon  its:conclusionsy  that  of  the  lloyal 
.Observatory  of  Paris,  and  some  others,  must  have  dis(^c«e^t&e  fact*" 

'    VI,  Connexion  of  Phosphorescence  tvitJi  ^kctricU^,,', 

The*  sulphate  of  quina  was  shown  by  Mr  Callaud  d'Amieay  some 
time  since  to  become  highly  phospluiirescent  when  rubbedat^^  tempe- 
rs JOalum.tef  ^12?.   MM..  Pomas.  ^nd  Pj^ll(^fiQr.,hay^  ^nf^ftiainedjjAat  it 
nHmii»ne»  jntgUy  negantvelyi  £)(^qM;i««il  .t^hon  rvihb^d  oo.  w()(f]^m  ^^1^9 
-.ttnd  tanceiwep^  led  torthetywficationpf  a.-SMSfiipiflu  j^^jejf.I^falCTg 
jlentgcslained  /tW  .phos^reacencf  yvm  .>^i>.  .elecfpfj^  t^^fSt^  ^ 
-e^^Qiltitwet -or three  ouQces  of  aujtphat^  pf  (^iif9,%ep^>mr^w  ^^  _ 
oiigbss  toki  and  heated  for  half  aahour  io«  water  hi^th  f^iji^^.^ 
.,ilkHigffkbj.  frietkm  gave.iMtti  a^ufficieady  intense  light,  ^  1!be  wfct]f^ 
,i.ol«$ed  ^iB^votkiUmni^  wbkht  passed  «  ivire  pointed!  :^t,fW,i^r 
-exlrftmiiyv  andrierroinaiied  l^  a  ball  at  the  ex|en»al  «nd;,5>iuyppi^in^- 
ing  this  1)81],  two  or  three  times  to  the  l^ii^pf ,a^voltaic  e^(;tr^mlpr 
furnished  with  its  condenser,  having  taken  care  to  shaae  the  flask 
before  each  contact,  the'ieaves'  bifl:Atiae  t6  electrfcal  as  to  diverge  as 
•nmidi  as  tha  itistrdmoidt  wovU  admit  of,  the  elec^jicpity  haij^  )con- 
'1  BfaatJg? posfitivei  .  •  .  -'  -    *  '.'•';•••  r  --"n 

c\.  bXheeVwlphate  q(  canchoniai  fwfaifs^  is  pbc^beseapwt  iikp^t^f  2li|l- 
'^ate'Af  iiiitiAf  though,  less  so^  fllsQ;  became  ^ctaical  iar^.fffMBpe 
fiimner^>.midectfficily»tbeii%h  of  the  aame:kiad^«ai^i|ota(H|tp9i|£.|» 
^Ihat^  theprefa«aitioa'oC^tttiia.f>r-(rAii&jdieiGI)i^  ipdvKi7fl4  >fi  h^n> 

,    VIL  ffr<^rqtion(if  Oxide  11^^  J^^ic^el.    By  M.  Beittiier^' ;'/'* 

A'^flpeiss^  CMT  impitee«iekel|  ialio  be. reduced  to .fineip<|iwderan4f4 
v^iilit^gi^Mapff  no  farther  vappurs  rpf  <^>peni(^  t)ie  |»e^t  bj^pg.lf 
^ :,«i«defalft to previent liisien>  fuid^ the^iaof^a^ed.'.  ])iIiB^41ii(^rw^P9^e 
jr^lfitaffffitiagfrbrBaitoist^  ibe  addc4i»  a*  qiiAQ(tiity,vln<;b<^u|^tk)Pi^ 
uVioiisly  jfeVibe  detMaineii,  itmd  t^ whtK^I^  dia*alr^;iP(.b9iling  fttp^^f^" 
>iittdo.Mid,  fiQ  nmch  atUtfi  acid.b^Jig  used  that  pp  pTQtpjffi(^;;of 
£  iHlu^au0iriit:tfae  snUltifi^ ;  ey^fi^^ito  j^nefi  wcl  f9^^^^9J^ 


.^.f 


m  Nw  Seieniyic  Booh;,  Mir, 

kaker/irheq  a  large  ({uajitity  of  arseniate  of  iron  will  bi|e&f  '^'MM.$^ 

tbe  solutions  successire  portions  of  carbonate  of  abda  uoi0  a  Ar/atpiiih 

prod^late  anpearsj  at  tihidb  tioie  all  the  arsenic  and  iron  «i&  ba^iiiB* 

parata^t  ano  part  of  the  copper;    the  rest  pf  the  cof^per  m^f  pe 

s^aiated  by  sulphuretted  hydrogen,  and  the  clear  sokition-  tbtia  rOb* 

taroedf  viien  boiled  with  aoh-earbonato  of  soda»  yidds  the  carbonate 

ofnickd. 

Thus  obtttoedf  the  cafboaate  of  ttickcl  eontaina  a  )Ma  cwibater  to 

ienasate  the  latter,  the*  precipitate^  as  obtained  aboviahy  boilbig%ith 

awTCartHmate  of  soda,  is  to  be  w^l  washed  and  difiUsed  whSitfifeiaist 

|»  wafter>  and  a  eurrent  of  chlorine  passed  into  it  until »  ei&cesa  rlM 

excess  of  chlorine  is  to  be  allowed  to  dissipate  and  the  solution  filtered 

il.n0w-Mstains  not  the  snallest  trace  of  coludt,  4:bat'>raniaiiinRg^4il  a 

dji^irated' peroxide,  witha  certain  portion  of  nickel  'in  the  saine  atatfeC 

Km  the  101^4  carbonate  of  nickel  and  cobalt,  tiie  lacte*  ia  in  ^xedsa ; 

tiba^^sidUe,'  aftif  the  action  of  the  chierkie,  is  tHmhydmio  of  «aliiAi, 

and  the  solution  cebtaios  the  luckel  with  a  smadl  qaancity  of  ixMit^un 

{Attn,  da  Ghim<  xxt.  9i6.>*  •...-) 
'       -i  i 

Vllh  Pruuimn  Bbie..  ^  '^on 

Mr.  Badnall,  of  Leek,  has  taken  out  a  patent?  for  !itipr(frenr6tfts.1ii 
dyeiiig'Willi  Prttssian  blue.  The  improvement  cotidsts  in  pre^fW 
tM  rausiaii  blue,  by  mixing  it  in  fine  powder  with  strong  muriat^ 
acid,  and  stirring  it  until  the  whole  becomes  a  smooth  homogentonlka 
mass  of  a  semi-gelatinous  consistence.  We  notice  it  here  merely  to 
remark  on  the  circunstance  ^mt  an  i^ent  ro^wMeh  Prussian  blue  is 
insoluble,  should  be  found  useful  in  enabling  it  to  combine  with  silk, 
cotton,  wool,  &c.  The  pure  ferro-prussiate  of  iron  is  soluble  in  water, 
bnt  the  addition  of  a  small  portion  of  muriatic  acid  imroediate^y 
precipitates  it ;  wash  away  the  acid  br  pure  water,  and  the  pigment 
oecomes  soluble  again ;  re-addiiy,  andilr  re^precipitates. — (Institution 
JounxaL) 


■  ■ 

^    H  1, 


Article  XV.  .'     ; 

NEW  SCIEafTIFIC  BOOKtS. 

IfKEPAAraO  FOA    FDIILTCA.110K.  .,  .    •     i    .^ 

An  Appendix  to  CapU  Parry's  Second  Voyage  isf  Disdovary,  aon- 
laiiihig  Aaf Natofal  History^  iTc.    4to.  ' ^ 

The  pimite  Journal;  of  Gapt.  G.  F.  Lyon,  of  his  Majesty's' 91^ 
Hcohi^  during  the  reoant-  Voyage  of  Discovery,  under  Ciq^  '^^rry, 
8vo. 

Narrative  of  the  Proceedings  of  the  IBxpedifion  tb  dtfdbre  the 
KMbasn  €aaai  of  AMca^  in  imi,  18SS.  By  Capt,  W.  P.jie^lieyi 
■flI.abdH.W.Bee^rSi^    4t&.  '  '^ 

M^Nanrntiva  «#  Four  Voyaj^es  of  Survey  in  the  Inner  T^onteid'aiiA 
WaatamCoast  af  Aastvalia,  between  the  Years  1817  and  l8%/  H^ 
Ihiiipiniiter  King,  RK.  CtoniiAahder  of  the  Expedttioh.    ^116.^'   ;  ''' 

^'  Br.  T^omson^g  process  for  obtaiiuxig.pure  fXfidp  of  oi|^  U  n^wch  JOOK  jindbk 
sad  I  beOlfve  as  efficadoos  as  the  aboYc— J?<f?/.  t-tt^ 


Narrative  of  a  Voyage  of  Difcovery  in  the  Interim  of  Africa^  from 
te  Weirtem  Coast  to  the  River  Nigdr  in  t8i8i  1819, 1820, 09'A'I8fii: 

ByBref^tMatorGhiy,    gvo.  '    J;':    ; 

>  Jottfnal  bfii  Tour  in  Asia  MinoK    By  W.  Martiir  LeMoe,  YlUil  ilir<i; 

Litbon  ittifae  Years  1821»  18%|  end  1829«  9y  Mttrian^ie  ^affltti 
^'H)!*.  small  8?o.  '  ?     ^* 

JOST   PUBLISHED.  .^.^ 

«>:BottOGk*s  Elementary  System  of  Physiology.    Svo*    15^.     '    ^^ 
, .  The  &ological  Journal,  No.  I.   10s.    (To  (e  continued  Quarieviy;) 
The  History  of  Ancient  and  Modern  Wines.  With  EmbeHiifameM 
fvem  the  Anttqoe.    4to.    2/.  2s*  With  the  Vignettes  on  Infdia  fttpev^ 

.  Selection  from  De  Humboldt^  rdating  to  the  Climate^  PiwdiiotiOB^ 
'  Mines,  &c.  of  Mexico.    By  John  Taylor,  Treas.  Geoi.  Soe.  8re^  i^^ 

TcoveW  in  Brasil,  in  the  Years  1817*  1818, 1819,  and  1880,  tmdeN 
takea  by  the  Command  of  the  King  ^  Bavaria^  By  D«i»  J«  V«^8piJt| 
and  C.  Von  Martins.    Vols.  I.  and  II.    8vo.    \l.  4j.  f  .  ^ 

Critical  Researches  in  Philology  and  Geography.    8vo«  -Sr.  *-  '--f 

The  Perennial  Calendar  and  Companion  to  the  Almanac,  as  con* 
nected  with  History,  Botany,  Natural  History,  Astronomy,  &g.  fto» 
1^ Thomas  Fo»terf  FLS.  &c.    8vo.    I8«,  '    \r 

jSaval  Battles  frpm  1744  to  1814,  critically  reviewed  ^idiUwiMMIi 
By;  C»  £kiiv»»  I|^eaT«Adm*  CB.  «rc.  4to.  witb.79  FUte9  end  AUONrami 
Inagranrw.    3/.  3*. .  •  •    ♦»..- 

7  • 

^{.,;  ..  aqagaggg^iiuii  ml.  wt^sssammm 

' ..,i,i--.  ! . .. Articus  XVI<    ■•  ■■  ""•  •:•».■•..•; 

■*,..;'.•:         ■■'    ;        WBW  .patents'.'  ■  ■■,..- .-..••o-- 

J.  Arrowsmith,  Esq.  Air-street,  Piccadilly,  for  an  improved  hio^eolT 
publicly  exhibiting-  pictures  *tMr  painted  sceuei'y  of  every  description, 
and  of  distributing  or  directing  Uie  day-lieht  upon  or  through  them  so 
as  to  produce  many  beautiflil  effects  of  ligi^t  and  shade,  whidi  he  deno- 
minates Diorama.— Feb.  10.  ' 

R.  Lloyd,  Strand,  hatter^  and  J.  Bawbotham,  of  Great  Surrev-streett 
Blackfriar's-road,  Surrey,  hat-manufacturer,  for  their  having  mvented 
and  brought  to  perfection  a  hat  upon  a  new  construction  which  will  be 
of  great  publicvtility.—- Feb.,19. 

H.  Adcock,  Summer  Hill  Terrace,  Birmingham,  gilt  toy  ilSiqsiifiH&i 
tui^r»for  his  improvement  in  making  waistbanda.«— Feb.  IS* 

W»*Chureh>  Esq.  Birmingham,  Warwidcshirey.for  ce^n  imptov^ 
thents  in  machinery  for  printing.— >Feb.  19.  *    - 

A*  Applegath^  Di^ke^slareet,  Stamford-street,  Blackfriars,  JSnrtl^yf 
printer,  for  certain  improvements  in  machines  for  printiagfl^-i-EeU>'il9«' 

Rev.  M.  Isaacs^  Houhsditch,  for  certain  improveifiei&  hi  the  cifiK 
p[truGtion  of,  machinery,  which, ^. when  kept  in  metioa  by  anyetiitkble 
pc^wer  or  weight,  is  appUcable  to  obviate  concussion  by^mei&S'cf '  pr^ 
tenting  cqunteraction^  cuid  by  whiqh  thei^iclioa  is.cMA&veKledintlikdU 
useful  power  for  propelling  carriages  on  land>  vessels  on  water^  i|nd 
g&yiog  motion  to  other  machinery.*7-feb.  19. 


•  J.  YtSHsaCe,  Esq;  fti^btOng  for  his  method  of  conuhomcating  goods 
or  intdligence  from  one  place  to  another  with  greater  expedttbn  than 
by  means  of  steam-carriages^  or  other  vessds.-rFeb.  19. 

A.  H.  Chambers,  Esq.  New  Bond*street,  Middlesex,  for  his  inrent* 
ed  improvements  in  prcpaif4gyMd  9J!ITiPgM»e  and  carriage  wajrs. — 
Feb.  §8. 

R.  Evans,  Bread-street,  Cheapside,  wholesale  coffee-dealer,  for  his 
process  of  roi^(i|^  e^^e  and  btbe^Vigetable  $tiblt4ni;^jj^th  improve- 
ments in  the  machinery  employed.— Feb.  28. 

'  J.  Gttnby,  New  Kent-road,  Suri;;^  ^word  and  cun  manufacturer,  for 
a  process  by  which  a  certain  material  is  prepared,  and  rendered  a  suit- 
alHesttbstittite  fpr  leather.— Feb.  28.  7 

J.  Christie,  Mark-lane,  merchant,  and  T.  Harper,  Tamwoith,S^- 
lbrc^,*iderbhant,  for  their  improved  method  of  cbmbinihg  arfd  tipprnniC 
cmato'MnlBoffuel.^Feb.  28.  .jtU'j^ 

W.  Yetts,  Great  Yarmouth^  merchant  and  ship-owner, 'fiip'^g^ 
iavMtted  beriain  apparatus  to  "be  applied  to  a  mndlass.— FebV^. 

J.  W.  Richards^  Caroline-street,  Birmingh&m,  'metallic  Jiifit-house 
maMr,  for  hl^  improved  metallic  franco  ancTlap,  applic&ble'to  all  hot- 
houses, gireefi-houses,  horticultural  ft-ames  and  glasses,  dkf  fights,  and 
OtbeTlhclincKl'  lights  and  glasses.— Feb.  28. 

V^.  Greaves,  Sheffield,  merchant,  for  certain  improvemenU  to  bar- 
nesiy-^rincipally  applicaUe  to  carriages  drawn  b;^  one  horse.-p^eb.  28. 

*  W.  James,  westniinster,  land  agent  and  engineer,  fpr  cerj^n  im- 
provements in  the  construction  of  rail  and  tram  roads  ot  ways. — -^ 
Feb.  ^8.  '        -    ^ 

M.'de  Jough,  Warrington,  in  the  Coutity^  Pdl^tine  of  l^^ipicaster, 
(Mitton-spinner,  for  his  mode  of  constructing  and  placing  a  <coke  oven 
under  or  contiguous  to  steam;,  or  other  boilers,  so  as  to  make  the  heat 
arising  fr^m  making  coal  or  other  intense  combustion  in  the  said  oven 
subservient  to  the  use  of  the  boiler,  instead  of  fuel — Feb.  S8«     ' 

C.  Basenell  Fleetwood,  Gent.  Parliament-street,  Dublin,  for  his 
inventedl^quice  and  composition  for  making  leatl>er  and -othur;  articles 
waterproof.-^Feb.  28. 

J.  opiller,  Thdsea,  Middlesex,  engineer,  for  improven^enta  in  the 
machinery  to  be  employed  in  the  working  of  pumps. — ]V)arcl|6*. 

J.  Heathcbat,  Tiverton,  06von,  lace  manufacturer,  for  a  new  method 
of  ifianufacturingcertain  parts  of  machines  used  in  the  raanufaqtmre  of 
lace  comoionly  called  bobbin  net— -March  9.  ,        s    . 

J.  Heathcoat,  Tiverton,  Devon,  lace-manufacturer,  ibr  hisimiproved 
economical  inethod  of  combming  machinery  used  in  the  manufacture 
of  lace  in  we^iving  add  in  spinning  worked  by  power. — March  9. 

W.  D.  Mbsley,  Radford,  Nottingham,  lace-manu&ptur^,  .for  im« 
prov^ments  in  the  making  and  working  of  maqhines  used  i^  4be  manu- 
facture of  lace  commonly  called  bobbin  net. — M^rch  10.      , 

W.Moi-ley,  Nottingham,  lace- nianu&cturer,. for  vari^  improve- 
ments in  miEicninery  liow  in  use  for  the  making  lace  or  net  commonly 
kriTJWiTby  the  name  of  bobbin  net.— March  15. 

R.  Kirk,  Osborne-place,  Whitechapel,  dyer,  for  his  new  method  of 
manufacturing  a  certain  vegetable  substance,  growing  beyond  the.M^U^ 
arv^^l^Cnr  rOT colouring  niatt^  for  the  use  oT  dyers  f^THL'^ftwlfe^ 
ad  as  mOr(§^effkcftially  to  preserve  its  colguring  principie*"K^MwJbjS^«r' 
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f%ird  MaUh.'^h  Fine  moniingi  afl^nipoii  doudy:  eroMig  sm^.  9.  Jins, 
8.  Stotonyt  widi  snow,  deet,  and  xun, .  at  intervals ;.  ^and  Mme  bait  4,  Kmu 
A.  Showeit.  6.  Qou^.^  7.  i^sfOj^  9.  Mftdam  tAyr't^^nit^tifaiu  i^ 
dog4|r»  0.  Vf^0  10,  C9oudy;aiid  lihoweryJ  IK  Hainy^  1&  Stal|Q|r»  diopfiiiof 
hag,  win,  and  il—t,  daring  the  aft<aniian.  13*  llaU  dioven:  ilatfci^tivjngvaML 
14.  Ckmdy:  windy.  15.  pioudy.  ;  16— W.  Fi|ie.  SI.  K^ny.  SS.  JUn  M|d 
d00t.  ».  A  conridCTuMc  iafl  of  tnow  thii  mawiing,  in  very  Iwgc  jjakeai  tl»4iy  w^ 
aftorwaids  fibe.  S4.  Oretcartt  Meak.  «&  finet  eold.  S«.  FA:  UttOc 
9T.  8I10WM  t^.  6]io««n  U  foidw  tad  ludl,  iridi  occanonal  ^aami  of  mnA^ti^^ 
S9.  Fine.    90.  Fine:  lda«k.s  snow  andluAshoweta.    31.  fine :  tblas^ :  a &tle  snow. 


»: 


.    »    .. 


»» 


RESULTS. 


I 


:    N,5;  E»1;S>1|SW,&;  W,4)Kir,0{NS,5t  Var.l. 

I^dmettrt  .|fe«i  h^sjbt 

For  the  mootl^ • ^ ,».;«  $»»«  fnfijM. 

.FeftekmairpaM,  ending  Iiie91ss.....w ./8M45 
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Article  I. 


Remarks  on  Solar  Light  .and  Meat.    By  Baden  Powell,  MA.  of 

.  Onel  Collegei  Oxford. 

(180 '  '!*>'  'attempting:  an  -  iBi|ttiffy  into  the '  eonalittttkiiNaf « Ae 
scitttf  nq^  in  referenbe  to  their  heatifig  power,  I  made  theaimfAei 
eUpefiiKflt  deiRjribed  in-mj^  former  tsomihmiication,  imder  aar 
itnpreWBii  that  eveiy. st^pMia  «ttah  jui.iiiqais^  <^«9hl  flo  he  tak«a 
wiu  the  utmost  caution ;  and  that  no  position  howevar  probaUa 
ought  "to  .be  assumed  tal  sufficiently  examined  by  experiment. 
Thome 'lexfiiBTiments  appdattdttiie^topr^e^thatin  the  frolarjraya 
no  free  uocombined  radiant  heai  exists,  at  least  in  asiy  quantity 
sufficient  to  produce  a  rise  of  a  quarter  of  a  centigrade  degree, 
on  a  thermometer  coated  with  a  wash  of  chalk.  \  The  e«m6 
point,  however,  may  be  put  to  a' more  accurate  and  delicate  test 
by  metios^of  Leslie  s  dinerential'  thermometer — t^  effect  corre- 
sponding to  the  twentieth  part  of  a  centigrade  degree  may  be 
thus  rendered  sensible. — <See  Leslie  on  Heat^  p.  11  and  420,  and 
Treatise  on  Instruments,  p.  10.) 

Being  particularly  desirous  of  ascertaining  whether  it  were 
possible  to  detect  the  smallest  appreciable  degree  of  simple, 
radiant  heat  in  the  natural  state  of  the  solar  rays,  I  continued 
the:elcatniiiatton  of  the  point  by  the  i<^owing  application  of  Ihe 
diffinreiitial  thermometer. '  The.  inatmment  employed  was  of  the 
'^  stationarv  '^'  kind,  the  sentient  ball  was  blown  of  black  glasS) 
aadh«tiie^hawea  of  degMescould  be  very  refidily  olfsfeTv^d  on  its. 
ttcate* ... 
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1^6  surfistces  bfbbtli  liidir  being  tUu  tr\bBmMfAtfkykmiA9b6 
equally  affected  by  iLnv  iiiMie  bent  If^  thereibm)  ja^  ffumiiUsfemi  b 
were  80  plBic^  its  toiiitei«e|^  lAie  heat  iC«aui»teioa^  boft^iit 
thkt  imjpitigitig  en  the<^er.the  dMferente  sMbibile  j^bctagteh  thia»  ? 
and  the  ordintiury  etate^ertbe  inatMniiiit ?w«idd  bialta<a;  li^H 
mibtite  quantity  of  at mt)Ie  heat  eonspicveua;  If  any  iwut  irav»  r 
thus  intercepted  on  the  niterpoattion  of  the  gbuu,*  thp  li^iiotf// 
would  obviously  rise  towards  the'  plain  bulb*  Tbis  at  anghtdo!  • 
from  the  cooling  effect  of  the  glass ;  but  if  we  observe  flat  ^lofM/' 
the  ^Idss  (it  faayiu]^  remained  sometime  with  the  ini^niniefai%!tb)e 
efiect  would  be  ^£({51^4^  withiyit'tbisambmdljr.oAieme^^ 

Another  photometer  of  the  ''portable''  &ind  had  tbe  Juppeit// 
btAb  coatra  with  indian  ink^  and  the  lower  washed  with  thrihii^. 
WttJK  tins  similar  experimenis  were  repeated*  I  give  the  fiflkdbwNi  i 
in^  out  of  many  which  were  all  similar  in  their  vesaks.  't  mi  vd  j^r 

(19.)  Large  photometer.  Bolbs^  black  and  idaiwj^^8K.H 
GradUfttionyVom  the  Mteit  bulb.    '  -  -mi  j  bun 

Glass  over  . 

BoUi  exposed.  pUiii  bvlb  two  ikkli^  '- '    *  '"'  'A  ^^^ 

9-30  a.  m.  .69°.  .*;..; 70°  ■  •  <^  '  >*i 

60  .  ...^ 60  *   '••"  ^^'»*u^> 

:    /:;*."  '    '     '    '68  ..v.'./;.v;;*<J  68^  •••  "•' '  Jt»-^'*a;tJii^) 

2  p.m.  87  , v. 'J. •!..•:. U  87^5'      -' '^     .»'»o 
88 88    •     ■  -f  /lijjfiini 

'Jidvattii^iirhis'  taken  of'moiia«irtSiwben'4iiedgdie|ilidniM 
isbprumeM  appealed  toleraUyistaituyMiry^^  whieb  tetiFmVpilia|ii'r 
peb9  irhea  it  is  used  withoat  its  gkss'  cdae;  .'ithelBrT|mpcfus>'i 
thai  thislmftrdment  cOuM^not  detect  anymenaibfe  defpsfiiolheafed 
ifliitercejpted.-        • .      '    .-  •.  /'  *    •  ,^tit    ./jo-  jjcu* 

'  (20*)  SmtiH '  photometer.  -    Upper  bdlb^  ^  andiani  :ink»  > i  bawerv- 
buttiy  w^hed  over' with  ohalki'  Gtadfiaitioo/r(nii>die«ppdr  btdbi'- 

.    .  CHwBorflrUnver.bii)^    ,    ^  ...  i.    .♦■,•.  •  mixi  • 

half  inch  distance.  Both  bulbs  exposed.  ^  '        t 

I  IP  14°  11^  '  1*^®  * 

(2.)  20^  22°  '...;.  '2y24*^'      '  'r^nvnum]* 

21^  22**  2^1*^  .'.'••*••'.'.  J  'i2^  23^  *  -ii'  •  tu  i»iL  un 
>     '"23^         18*" ',  1',  •  i  • .  •  ''  18^  J9**  *'■'  - '''j'-'i'«<-''*i 

•■'*  ■      '        '"'ft     •        .    »'  .  «    /I.   ill  n  '     •  lit  -I  '.iv  u  )<tuiii; 

Here  the  fluctuations  were  more  considerable  than  >Vsli&i«  V' 
but  on  comparing  ail  the  resiitt^,;it  i^  ob^itMs  th^l'tb^-teiid^^y 
is  to  an  increase  rdther  than'  a  'dedreftsel  wtieff^the^^liiMi^iiiMifii 
removed.    This  wasprobalpfy  irnkig^  to  tlM  gbs^niMllg^itt  %mm^ 
measure^  as  interceptite  t^f  the  heat  radi«ti*g'j0^j|i|lie  wMleMl»< 


a1iHa|ila<mfiH^he^ai»tl8[«i«facei^^  h^ib^^^ftc  yihttp^ 

hqhfar  gootk  .r^l  MbttotJiMBAiite  ftoyot^  4(E||H>F^|j\ii^^Jt0  4|t^^,, 
dMVQtlibriiii^ctllay  aj Amn^ationiio^fi  di^lipe^uo^  M  i^^  ^ifiPffjr) 
wUobifoimiceed  ia  the  Yartber.iBttafiiiwtipp  q(  tw,ftu^eid|;^(ai;vK[{  t 
uiobiiifcpbno^.lfkd  radieiit;  JbeaAiag  etf^t  enHt;t«4  ir09(^^|fL,ei^^n  . 
wiChithttkfrciaiiBdaDdssfient knd>baroipKbQ4i«f^  . ,..,  .  ..,i r  mc  J 
'  e^l^)rjIisi(re{(Mranocl  td.ttheMndtdily  otm^, Qpmofit  ^W^^^F/  3^^^ 
mi^tfluduffrtjik  fittt^er.ofase^  TMe  rays^r'0^.,tlii&  ^fh  , 

liirfaiqlfueoiiifi^  Mthm  the  reich:t>ft)ur  Qi^mii^iiQi^,oavfiibe«sip^b^ 

(kMMUfiiiitiotbfaefQre  l&iddoiwn^  v  U  ia^j,itKiw^vec/bq,^()j^|^^ 
9s1>y  ho  meattoimpvobablei,  ibktth^  maa  mf'yim&fmSV^^i  9^ii 
aieptotlerftdiailrfm  ofirtat^  dtstlit^ui^d  byt^oi^ei^  R^pp^Hjf^^ 
and  or  the  same  kind  as  the  mdiaiHjijQat  firon^i^^Otk^^ho^^l^^^^ 
of  ibiis  kind  reaches  us,  but  we  most  consider  the  very  different 
degree  in  Mfhich  any  iuedium,  as  air^  absorbs  or  intercepts  the 
bass^e  of  those  .tw6  sorts  of  radiant  matter.    The  heat  froip  a 
not  body  will  not. be  perceijtiJblQ  at  a^ahort  jiistance;  while  it9 
li^  iviB  traverse)  an  ai^azing  exten^t  of  length  ;•  and  thus  at 
different  distances  the  ratio  between  i}^e  two  will  be  very  differ-^ 
tt^    Some  degi^. of  siniple  beat;  tbierefoi;^^  may  actually  be 
initiaHy  radiated>by  the  ^un^  and  be- lips t  before  it  reaches  us. 
We  have  no  renson  to  believe  that  there  is  any  medium  between 
thaM^Jfemilipaftef  (tf  this  JsUae«el(^JiteQ»ICttppkbl^.pf;^l^^^ 
TfafBHi^KMnragiQitodf;  Qini>«tin99phi^il8  i^4#  w^Nipb.«Jf>f^ 
hui^^ififtnaled  aire  unaforiiyiy; the ?PoW«ftU\bf^ tbey^are  Kw»a  t 
kavaria/^gn^tar  rceipamliy  fot*  heatk  jXbw!tbP¥ghi4t.M,M?i?jW|{i 
diat  s6me  heat  may  readito  that  distance  and  be  ^iiniip^'^%, 
witbonf  becoming  sensible  to  us/ itS/^^Wti^  ^^V'^ijgi®/ .y^'y 
smUld  i%'^b^W!dfoi»y%©.aitppda^i>Lny  iiwiif.i^^i^UOhBqm^^^ 
radiated  from  the  sun>  it  must  be  aJl  or  nearly  all  absorbed  c^ 
some  parts  or  appendagei^  gf  that  litmiRfny  exterapr  to  the  part 
wliefe  it  is  generated^;  . 

(22.)  FfOQi  copsideri/ig^  the  heating  power  which  sO.insepara* 
bhr  accompanies  (be  rti^s  of  *light>  •  which  is  always  developed 
wherever  they  impinge  ona-surfaee  •Vhichy  fVom  its  colour, 
absorbs  the  Tays/ an?  which  coutimies  to  act  with  very  little 
diminution  of  inte^ity^when  the  rays  pass ;;throV)gh  transparent 
media  of  con8idera)>m.ihicliLQess^'we.ave  .hd  to.. observe  some 
remarkable  instaooesrip  which' suiili  e£^^ts  are.pji^oduced.  Such 
aiiinstance  is  afforded  in  tike  qaae  of'theeye^  ana  the  phenomena 

'P^.MWW-  H'^rlf  f>l'MjT»h  nU)     ii-u\}  v!.'»//    ^..loit-  ::j:i''U  <  ■{-  -a,-<H 
•  vlKbWiiBayjb^f,*he:iwi»^di^i^aupp?,Aff¥i8¥>fl,  a^  wj^a^^^cjg^i 

U|bl^t«»ttrt  be  4PPfl*te.oCpffcM^      Qftj^l^e,?fltioa.aifd  AR^iqfterye,^ 

ii^M»^tog«^|4g^giAtcith^  cartsHfl{jr,T 

2  n  2 
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\^p%e  9f  the  rltiria:  '     ^  -  r  :   .  .>'^:s^iK'.rn;nr 

'  Ey^KJr  different' shade  <^fe^(^iir  and  evet^  4 
nghitfansmiUed  froKn' obj^ctg,  |>iroduc^s<a 
heat  on  a  Mack  ftur&ce*  It;  therefore,  follows,  ^at 
Qt^ects  are  painted  on  this  riBtina,  the  raV$  <^0Bliii^mfti  d^QMent 
parts  pf  them,  communicate  different  oe^di  ia  A^  t^ ^ 
absorption  of  its  black Jt^oat,  according  to  ilieiir'  ffilKmn  ^Ib^, 
brBIiancy,  &c.  And  sin^  aD  our, distinction  of  bbnoidU  ti»^ tHia 
eye  depends  on  their  colour  ai^d  reflecting  powerwcn^^'eVf^'^ 
enlAy  coloured  rays,  and  the  total  intensity  of 'rayi:tJTO£' 
reijkpt,  it  ie  at  least  certain  that  the  j^rccpttoit'Oftiye^ls^ 
l^fiir  dijSerent  parts,  must  be  accdmpdmed  hykuitM^dk^'^eitm 
ceptioQs  of  a  differenee  otheiUing  effelatjWnatei^er'ciKei'd^iiiUi^ 
iWe  lixipressions'  th0  different Yays^i^^  be  capabto  citptdAtit'' 
on Jl]i(^  ^enj^eiit  'substance.  I  am  &r  from' meaning  1»  wiUr(' 
opiiiion  that  this  is  the  immediate  cause  of  Tisidn;  'lliesi  dra6f« 
vi^tions  are  merely  proposed  as  afibrding  ^  cxm6xmi6pc'^il^S^^ 
Sioloi^cil  ipqmziy. '  .^.     .  .^   ^/i^ 

The  hea^in^^  %{tect'  of  Ughtl  is  j^odneed'  at  ih^  ^ij^^!'<kf 
abi^oiption,  and' is  probably^of  a  different  natom  fTOJtt'i3)^ti6u>« 
mupicotion  of  heat  either  by  contact  or  by  iradiatidBV;:..lf|  VUUM-* 
foi^j^^  noh Juminous  body  could  tadiat^  mfferent  degrees  ^^f^'^ 
from  its  different  parts  so  as  to  impinge  oh  the  re6ilir;iil^^^^ 

mi 


p^rn^eai 
Heiated  th^maelvee;  th^re  woiild  notbe-tiny'^idtinbt^if  < 

t;reea  offbeat  QommuiU^ated  to  diAbre'ht  paite  ^.ol"-' 
e  optic  ncfry  is  ttie  on^'one^  in^  tbd  b^v>xp«aM<A;;^i^^ 
absorbing  surmce  so  as  t6  b^  eii:p06e(i  to  the  extemki  iot^etUib 
ofradiaAtheaiting  agents- '  ......  rz   .^ti  ax 

I  <^.);The  epnsid^ation  df  the  AeAfiii^ effects  of  W;t6^ilkb 
pj^nWeha  ojT  vision  must  be  attended  to  in  tfhi^meiii^i'^ 
compare  the  illumihating  with  the  heaHt\g'^ower  of  !igj&t^''  ^'i'^"^ 
From  the  experiments  of  Sir  W.  Herschel,  it  tmtooni'tikl^^i&b 
ea^t^st  ilfuminatwg  effect. belongs  lb  the  ^^Uo^nSfk^gtiki^'HVi. 

im^&jiL'*'atUl^ 

^daptedforprbdudnr  a  vividhtfpres8ionx)nthe  AlJ^tT™  ^  *^ 
Independently  of  all  hypothesis,  thfc  ttb6te  ti^aii^^afd'^c^ 
ture  ^e§encing  great  attention  in  the  codsid^rdtioU^'^  'tttlm 

"ill 


nature  ^e^encini 

phenomena,    ifie  iriuminating  pov^  bi*  lib(i'iiktS&ii  W()kii| 
not  merehr  to  aiiy  Inherent  propsfi^ies  bf  W^  tm,^mk^^ 
nature,  of  our  organs.    Hence,  aetoitiiw  (^  ftrf,ttOlwr^ 
Bade,  It  mttstlemferf^ tlm^  %tthM^^ 


llccofding  to  hjis  theory,  the  ntdiaxit  he^  is  iejp'alr^t^  fVow  tke 
ig^^  ana  isi  formed  of  particiles  having,  leers  |nom<en^Jii^^*^(^^ 


f 
fi 


I 


I' 

bftlre  green  rays  having  euch  a  rnqnietiTiim  as  i^^  6^^l!i^j^<^iRlp 
€^e  foir  the  purposes  of  vision,  either  too  Httis  '^'t^^^itsSl^fk 
momentum  (as  in  tfiQ  violet  'and'redf  Vays*)  b^i 


^p^'Afif^^ffSa^      tbu  johatiottlioii  itftjr.  flepe^d  ^nelv  otlUthft 
;^e^y|fanties  of  the  optic  nerve  ia  regm  llo  iU  ^upcej^obilltjr  tp 

^^^^y(^)  lott^ift  e;q^m?iit^tiid0Jttoby;Newt<M(Q^iH^^ 

,|)Bfrfc  SL  mop.  'S)»  near  the  pnM^k^  mldieli^hl  odcupleB  jibp  cefftral 

ffffi  Of  0ie.  apectnm^  which  at  gnkipr  diataoQCKg,  diflapp^ra^  apd 
'.j^^K^  and  j^tew  ray«  nl}  the  space.  According  t^  nia  ej^la^ 
'  iiiitMt&  of  this  pheoomeooiii  it  foUowa  ihat  die  jSlufo^aiiiig  enect 

itt  tha  dlBerent  parts  of  the  apectramnftiut  vaiy  lA  their  pmp6r» 
:|iim8.at  difier^nt  diataacea  fiom  Uie  priam.  ... 

.:  (25,)  The  experiments  of  Sir  W,  Hekschel  (Phil.  Tra>jta.  ISOD) 
^onrtbf  nelatira  powers  of  different  aubstanoea  fi>r  intercejpthig 
Jig^iand  haat^^may  ba  brought  forward  by  aolne  as  a  piroof  of 

Xlije  .separate  existence  of  two.  awh  agents' in  tne  solar  ^ys^  but 

^Ii0i|e  ex^ritnents^  aa  it  win  be  evident  (m  a  mote  attentive 

^9SiiBiimtl(m>  do  not  bear  at  ail  upon  this  point. 

'  The  powers  of  different  sorts  of  glass,  fcc.  to  faxt^rc^ptthe 

.  §n|j!^  i(^4^^ .  ware  measurod  by  a  comparison  of  the  distancc^t  ut 

'.^f^hyiph  equal  illuininatiiig  effiscts  wer^  produced  when  an  object 

^TiCfml  through  the  suostance  und^^r  trial^  and  by  direct 


:ufifi^]  Their  powers. of  ifiterocjptthg  Afo^  were  detbmuned  by 
j^^a'^llpparative  effects  of  ^e  full  solar  rays  .on  a  nhk^  t|ftermqh 

^^.^Tl^j^,  surface  of  the  bulb  of  a  thermomfcteiy  oten  Wbei^  not 
}(:jQ%t^4^with  any  pigment^  will  still  absorb  a  considerable'portion 
ipf  jt^;r^s  of.  ligfii  iropinging  on^it^  and  will  coiiseqiiently  be 
^ecjted^by  the  inseparable  neating  power  developed  by  the 
a|>sprptiQn.  of  those  riBiys ;  and  the  effect  will  berf/^cmi/accbr(i- 
^ng,to,the  colour  of  those  lamtnouB'  inys  which  tne  glacis  trans-i 
mils.  TSTow  the  relations  of  the  co/owr  of  the  rays  to  heating,  and 
J^iUunfinqtmg  effect,  a;re  bv  the  e:iq)erinients  of  the  same  atittior 
luroyeji  to  be  extremety-dmererit ;  fee  ihiit  the  differetice  which 
appears,  to  exist  m.th^  j^wer  >ji(hi(^h  the  same  substtoce  "Hksio 
%if^nfijxfit  nght  and  heat  is  by  no  means  a  sufficient  ground  for 
concHuding  the  separate 'exi*tenc^  of  tWb  sete  of  faVsV  * '' ' 

(26.)  The  consideration  of  the  different  hiws  followed  by  the 
Uluiiiiinating  and  heating  powers  of  the  differently  coloored  raya^ 
might  l^d  ttfi  to  do^ubt  the  cl6se  connexion  b^tw^n  intensity  of 
^H^-  and .  pfjieat^ng  efiect  )[nd^eit  this  c6nsiderat76fi  4nds?  be 
ifi^tt^nded  to  in  the  attempt  to  compare  by  means  of  their  heating 
effect  on  I^^slie^s  phqtoineter^  .VsV  f^9^  different  sources.  In 
i^^e  caseet  there  is  often  a  considerable  difference  ih  the  preva- 
J^eviX.cqtour  of  the  rays^  and;  therefore,  from  this  source  alOne, 
^Qxnj^  difference  iu  their  heating  power  is  to,  be  expected. 
.,  Jn  relation  to  the  different  intensities  of  light  uom  the  same 
jso^urce^  experiment  seems  to  have  shown  that  the  closest  pro^or- 
(lou  is  bl^served,    Pr9f.  Leslie  has  cpn^pared  ^  indications  of 


41^  CW^^Satt;^  iiidmAiiiM\(»Ail$6»k.        \$M^ 

his  phofoneier  wkh  the  memimnea^  obtjAined  by  BofigMR 
from  a  eompariBon  of  illdmuiating  effects,  and  coiieeiyea' tke 
result  completely  fevpuraUdt^Jltesubaracy  of  his  instniment, 
(See  Leslie  on  Heat,  Chap.  20.) 

WItIk'  te^edtl(i  tb^  theety  dedooedfroni  the^  ^dbdvkttdredL 
phenomena  W  that^jdistioguished  philosopher,  it  caiinot  but 
excite  adihrmtlowfQ^t  W8!mpK6itif:/aiid  th^feadmM'With  whicdi 
it  paiylf^iiif :  the  phenomena ;  but  it  surely  cannot  be  cojpi^ece^ 
n$  provecly  that  because  light  has  the  power  of  exciting  6t  com- 
tt^toicaltng  heat  in  dldlie^lyodidB  bd  yrhieh  it  impiiiigi^]  mtkhe 


'  Tb^wahjs  adci^rtaining  the  hatur^  of' the  heating ;pcf«re^idhl]a 
ie'^pited  jn  the  sotai'raVs^'oneiinpbrtalit  st^p  seeMsto  me^t^^bk 


•     1      >  . 


•jiij  .;•  liuib-i  ■, '  ByiCol..Seaufi)y^BRS.' ,.  .  ,iJi.-.»iro^  ,tn*jii 
u:  .v,  |.  . .  ...ii  .  ,   MmhyHiiath,  neqr^Stifnmor^.     ^   ,    ^^  j^^;  j 

'Xpiii  Ul   tiiuDeriio^ :  of  ;^ui^itii*8 ' ithiiil  C  .0^/fia'  IdO'''  *M^  lltite  lAf  J£riJr. 

*jAjj..-iv\'i-^  hxiL.  i»\J,'f.  /aA;  i,t  'I'j-'ijQ 


br^uM^niinb  ^qpm  Dtt^  Bn^M  ^R$fl§4^  \  Bf  Prof*  TimAtm^^  ' 


y^r;  t  ;?^ff;,.^ajiip^ba|k  fiMrp^ised  ^.^piterdayM  perusing  an  angry 
#P(^e.«lli  jQor.  nusabpr  of , the  Annafs  of  Philosophy  jvi^t  piib^ 
*i^!fri  (fof,M?^y),  ,«[iti^l^  ,"  Reply  tp  Mr.  Hen^owTs  Observa- 
tions on  Dr.  Berger's  Account  ot thp  Isle  of  IVIan/*  ,.,  - 
;,,j,Pk^  f^i^mx^t^^  wliicb  I,. made  (in  1819)  of  the  ,geolopfjcal 
f^sij^^Hf^.  ofjAfit  i^att4i  W9»  wwj^rtaken  wjth,>  Yi^w.ojr  derjymg 
j^l^^^tk^Q^rflkl^er  tb^u  yith  a«y.  intention,  of  dving.  ilj  as  the 
^^yi^S^9\oW> ^^  tbpa,^niQi\t,pew  1;o  me.  J,  tli^refore,  prc^ 
,9f^f^  Dr.  Berger's  paper;  and  here  acknowledge  m}r,selfipdebte^ 
to  it  for  almost  the  fii*8t  rudiments  p^  a  .science^  iynich  baa  since 
j^lSlHAf^  Wfi  »9i  ^WK  Kfttific^tipu,  /As , }.  bad  observed  a^  few 
j^njii^v^^tin  ^^  g^^tlQpian'sdcs^jriptioUj,  ai».^el|  m  soqie  ^r^ora, 
.^ll^WPIWf^.  tP  the  .^jjt^nt  of  <?ert^  ^orm^l;^ofls  ki.d  down  in  hin 
m»Jifi9m9ifArm  ai?C9Ui^,to,  thft<S^ologic^I  Society  (togetbef 
.51^  ,i^;(^|lection  of  ,8peci|QaL^ns,tp  ly^ch  my  remarks  bigpt^i^^ 
minm^fi  by.  wm  pf  ff^Rp/^^n^  to  pr.  B.'s  paper., /I;rom  the 
f'  Reply,"  it  should  seem  th^,][,bad,bee;^;;^iJ||rV^(>r92e(2[,if)  ?'^PPP^7 
ing  his  account  was  not  to  be  viewed  as  so  perfect  a  perform- 
aac6  ashe  nowj^rofesses  to  have  considered  it  himself*  It  was 
under  this  impression*  tESt^^frouBFed^  the  Society  with  my 
remi^rks*  1  might,  perhaps,  have  written  to  Dr.  Berger  (as  he 
is  pleased  to  suggest)  hact- 1  btemac^uainted  with  his  address ; 
bat  I  verily  believed  him  to  be  no  longer  in  existence. 

So  far  as  I  can  collect  from  Dr.  B/s  "  Rcpily/'  his  observa- 
tions, accusations*  aud  coooesuona,  n^ay  be  reduced  to  the 
eleven  following  heads.  Upon  the.  fourth,  fifth,  eighth,  and 
tenth  of  these,  I '  sbairbfF^r  a  f(^w  remarks  ;  the  others  appear 
unwordiy^yf  taay  comment..  .The  xbargies,  then,:  bece.«.brougbt 
against  me,  I  consider  to  be^   

(irt..% .fiPf «??!>»  .2^; ?/»  ^rorin  the  geographical  Rositiop 
iiMif^ed'.tathe..mountains  ofOie  south  part  pi  the  i^and. 
.  ^i  '^p  fMeiUienef  a  grdnkic  di^rictnmaoiieed  by  JDr;  BeHg^ 
*^*l3Vliife  exfehion  of  the  /fmif^  assigned  to  a  small  patch  of 
granite  noticed  in  his  paper. 

4.  The  union  of  tit  sfuies  under  one  *  common  formation^ 
instead  of  retaining  them  under  the  boundaries  assigned  by  Dr. 
Berger  to  clayslate  and  grevwacke. 

To  :dii8  I  mav  observe,  that  the  distinctions  of  mineral  cba? 
racter,  to  which  he  refers,  have  long  since  been  regarded  (io  thii 
country  at  least)  as  an  insufficient  guide  to  a  difference  of  epocU 


in^lJIi^f^nptipfia  qj^i^^ndaiff,  mi  ibe  jittfipilfhDarieliwoSaqNi^ 

from  geological  {)ositio]if  if  belie  <ciao  \p^no  reason  for  sepuofttiitti 
thi^m^,  it  is  possible  M^:^  a  distioctioa  may  eixistift  the  me  m 
mn^^MiiU^rm^  4ii«kil  do^,  >tbwgk^dMiJfanil«  ^ 

assigned  by  Dr.  Better  eppefired  to  me  60  very  wA^okiaCM^foi^ 
tb^t  I.prefetiH  designat^og  Ab  tdkoU  M»  tbe  mlqiAtjr  utn  uia- 
foi;m,fol|Oi|i(«    The  Bfopriety  of  this  method  kaa  bem  ooafiimed.: 
bif  tne  leafnedand  experienced  geologist  Dr.  MacciiUaeb».)Wboi- 
hu  si^^pted  pr^eisdy  the  danie  pian^  m  his-  ae^oimtii^fvAds 
ialiaiul,,ip  thW  second  volume  of  ^$  Histoiy  of  ^th^ W^stttm  Jblett 
(vF Bfipii^ud>  published  ajfl^r.  my  paper  wa»'ti>aaBi|uttedr.tO'4btt>- 

Society.but  before  it.  had  been  printed.  *-     '^f^nj 

'  lIl^QaUl  Dr.  Bergi^  wish  for  fuflher  proof  thfett  lie  ought  ttofc  Mr 
6ojci$iaiet  himself  ipfallible  on  points  ««  ^^logTp  i  b^g  lifa¥«^ . 
refer  binji'  to  jProf.  Sedgwiek's  ,paper  on  the  Uedogyef  dBiimp 
iff{^1^  pub)i^hed:in  thfi  Traiisaetions  of  the  Oajkabridg^J^hHoao^ 
{ijhiqit  Scicietyt*  .  ;     .  •  .   .        <       "vr^^it- 


6.  tndi^inctness  with  regard  to  tny  *'  quarteose <di)iM(M*^i  •'^ 
•f  To'  this  I  am  desifo^s^of  pl^ftdibg  gaaMy.^  I  ttowfeel  biiittUio 
dbplbt  that  tjbe^e  districts  are  merer^suboidiiittte^U^^'llMrrtiliiyi 
mies.  "Waht  6f  expenenoe,  at 'the  tiiae  I  exasained  til^m^fihiiR! 
tap  totsuppose  iftoax  the  mistiked  diSM^iMte  of  extematloSMuAdW^ 
^ai.^ey  nu^bt belqn^ to fiiseparate  formation.      •'••/.  «  v»«^V''*^i 

fi^  The  C(xrrecti09i  of  the  line  of  boundary  aM^ctdi  byi^.  &i 
to  the  monntaih  limestone,  dr  I  sboukl  rathev  ^y  6MMarmf4nt^ 

tMtmiHtf  liM «  ftiv  textHtf^ts  from  pp.  Id9i  140,  W  i4i,  lyi  ^  .^m^  Hl^ 
dfa^ic^  Apttlietbli  to  tkt  CMe  in  point.  • '      . ' 

kuE>  ^'e  j^;re)rwaeke  fothsiadoo ;  )vbieh^  ace(wdiB||  4a  iliitt  ^MH,  Mm^^Mi^i 
vSlWut  intem^Nuin,  da  both  sidep  of  ilie  ccntr4  ^)9is>  :  To  mw»t  tiisr  ft^^ifattAiL ! 
Bmt  d«aal8  gtinrwadke,  4lusi  laad  he  thendsrideg  the  fonxiatiOQ  into  copunon  gfrwiSk ' 
aa^^^Eftiwao  (E^.  He  aftennnds  adds,  iliai  ih  Cornii^''ooWioh  gi<9VA(te%^ 
alwi^TS  ^undju^  thMi  gr^acke  «Ufli»»  &fl.)-«ih«rit  xeHfr  totif iliiWy/i^^fft^lM . 
g^te-rthat  itis  iBockJe^t  rich  iH  oral  tfaao  gieywacke  4aM  a^ ;  .3i^t^  ^'^KVt^- 
tlMU  Ihe  gM^rirkcke  «Ute  beeotaor  more  peifectry  geliistdBe  as  k  jtf  faraiir^ienioYea  sram ' 
^  gtilQto-r-tiiat/its.baaQls  &c,  smooth,  and  nearly  homogencoils-^liaCftVwIiMlBar 
p0ftw88e«  the  htstte  oiPsactin-^thtt  it  is  to  flus  second  Tariety  tauiviAifAj  \^f^|l^iCkMi||fe; 
minerSjUvethenameofkiUas,  &c.  \     -.      ,  .  ,- or  !'•    f} 

,  '<  wi  <anip«  h<l|>  eoaitd^tbg  t^e  whole  of  this  account  at  inadcquaii^  ^^Jf  '^P^^ 
mmmwI^mippUeahli,  No  toe  tenn  is  suf&dent  to  characterize  m  i«hldm'wl')E^ 
t)ik4iNmfrton^  &e.  If  >»«  anaaie  irith.pt,  Berger,  thi^  oomm^'gNywulnia^Ai' 
SttUiiuWiHiy  on  the^iaaitet  «liU  j<  l#  iMtf  true  OM^tis  aluayi  l^i|pidi|ig|bfl|r  ihy^i^l^, 
frry#a^  idatfc,  itc  Ageing  if  th«i  co^nmon  grtywaicke  be  modi  less  rieh.lB  m-  ^'- 
tfae  greyiMeke-  slate,  then  the  part  of  the  kiUas  vhicii  rests  isimiediatdy  on  the 
lUiiflt  be  iand^  less  met^lUfeik>us  tfann  some  other  faHs  of*  tiie  hnarnkf.  '40 
ic|noei(  ^m  Ihe  fuiidaBieiit^  roek.  A»  •  a  geatrid  obseMatiMi,  lie  'MUeif  ^'^^  ^t 
«9«^h^ai.  0i^t  tl^  is  not  all;  w^wiU,  venture  to.awert  |hat.^.  *'*  ' 
euntaet  with  the  granite  (at  least  in  erery  instance  in  wnich  we  nare  i 
if)  .beaiii  no  rnemhUfme  vhAttvet  to  cpmiUgn  gr^ywftdc^;  'With  flfliat  ^ . 
OMiMvethe>WNii  gieywadceslat*  a|^lied  iSm  the  fikiit^cl^MaMxM^ 
l«atie,7biol|lil«eiiiidimMiieh^lhu£Mna|iQp^}  l^^panM^&e*  IfMrt^  " 
tot  the  CotiMih  «dnm'>]^y  4he  tend^J^ittM  mlnftiTdy  to  ihese  finer 


though  Dh  fidrger  has  tiiyjfd  th^ify  iti  ob^  ^cmtitmotiii/  tradt!  (m ' 

hia^ttiatti  '  '  *  '-''  ^  '*  '"^'^  •    ■      i  •    '  «     ;    .  ■"'  '^ 

'7.  ¥le  litmioHwaffke  4M  red$af^Ssion^l(^  its  trtle^ltensfbtl^' 

ipfrv  Bv  had  dMe)  oter  tlje  ^bole  of  that  isihitiii^.;  *-'    ^'      *:-»'    ' 
iS^llie  AS^tiin^  f9tls^«^t;»  Ai%  ni  s^mg  tn^. whole  .apibi^ 
betvteea'  Scarlet  and  J^o^rash  to  be  occupied  by  abed  6^,an|^g^^ 
didbidai?  trap«  »     -  ;      -      * 

My  mistake  then  amounts  to  this,  that  I  Ibad  supposed  t|r.  1^«  * 
to  wpre  b^en  more  accurate  in  His  observations  tnan  He  i^ow 
aflMvU-hliilsi^f  to^hnire^e^h  ;  4bt  'h<^  ^iimfttdhs  <)ttly  tK6^«>^tMi^' 
points  of  a  tract  which  k  kk^^t  fwK^ly  HH^topo^d  bf^irMlr<i(il^ 
aUMngl^  not  of  th«  ^cidiar^VaVi^ty  h^  auiill^  td5^  AMU44r 
caitsHdrJior  obeei^atidti  nkbt  ha<td  been  fbukld  id'  oUj^dtfi^M^ 
optnt6ti%itti"r^spe'ci|ito  me  poiritlon  of^is'tfap,  Vnich*  h^ 
to»i^i0iM  ius^an  'ONnsrIyifigJiMss,  bat'ii4iich  I  aid  berfd'ehb 
ootitradicti  because  I  think  the  evidence  id  cl^Af'iht^&i!^ 

9i  1^  as9^rH(m  that  the  term  Cnrragh  is  sometihi^s^^A^UyL 
f#itfaoiMMaiiip«itHbc^^'  antf  do^  kiM.  3af6lti»it^t)^16h^t6'll!h^ 
flh^iditttifttitww»ds'the.iiorthdf«hfe^^^  '    '    *'      *-^' 

f  HftiB.  iAlthougk  Dr.  B^il^  p{«fased'€c^ridf(^e'th^'^dMI'df  <ikirj' 
Ifectisg;^  marked  f«0^(si^Jb*^«¥r6r  ii§l  a  geefI^cal'i!Bfa\>,  w\erfl(tiA^ 
bab^^patiaiMg  wffh  e<fthti)a(^ti!6y  uboti  thb  uliljty  olf  hiir  dbs^* 


tfJi^^moNbnoi^  "Upoa- a  carefiftl  perusal  of  tbe  pa9fl«g(^/'l>c«dhM 
pw«*!ive'«he  ««ghte»*  evjdeftce  of 'ahy  stiw  fntimSatiyto."' ifbfe 
nntofe^  bf  ;bbhes  itaoibedd^d  iil  the  s«nan  extent  k^  the  i»wrlW 
sbmsviKlHat  eiLtraordinarVy^andthe  fl»ct  of  an  entire  i^eletoii^b«itle' 
dkioMBfrcid  ii^ras iiew;<  l^battli^  <^itcutdsttrAbie'it^eir4^.,i^'6t  ^off - 
nbftt' desciriptioh  J '^as  perfeiitly  aware,  and  intix^ii^ced -^^tw: 
subject;  by  stating/  that  here  >^  are  found'  the  rem«in6'<o(f#ANl* 

-    11.  The  want  of  ^  ckar^fi^hledness*^* in  not  lieinig  at^Jfr  fe 


eontpreKead  the  latent;  meaniag  of  the  ^fbltowihg^  i^entdnee^^' 
iWMflrf'lfeyeay:"    'l!)f.  B.  Absufes\is  that  this  sehtebce>Bil?c«ftji' 


•♦*OHl«^gOi 


im^iea,  that  He  'discredited  the  information  it  appaready 
ii  Ir<«faaU  n<nr  oonclade>by  obs^vfin^lhat  IN^J  mtg^t^d^^  Ru^^ 
W tAy:^ prdfx  and' ItifMt^d  crflSfcisin;'"' tLhd  t!i^  gou^eAttA' ifittt- ' 
^t'  rt  wafe.dielated  by* "  the  malignity  of  envy/' ^btt^  oanJied. 
iM  no-othM»«eiiaa^n  thM  TegretMfoi^thei^^s  of^a^tnerAfii^ll' 

'  ''S^t%^ ^fe'hbnour  tQ t>p,  feiry  ypur obedient sejv^t^ ^       r- 


^^Pwir  '  ^HB^^V^^N^pi^^r  W^f^wtl^^  iBM^HV^H^SWii^PWS  I  •^^^^^'••j 


.♦,r 


Aw 


-»■»■    »  •    '..,./ 


An  AAouni  ^<jk  Zd^^ »  ItpcA:. 

[The  mbchiei^frittg^facmgof  tKiscurrot^  noticed  m 

otir  last;  hayio^xeited  mudi  att^lntfofi^  we  halite  ^xtfacted  the 
foUowii)^  account  of  ir  firota  a  **  Guide  to  the  l^Sptnii^lf  J5ay  and 
the  Land's  Ead,  &c.  By  a  Physician.'*  The  work  is  generally 
attributed  to  Dr.  Parfs:— EcffU 

.  ;  J  -.     ••  f   I  *  '    *  '  ,       ^  -,.. 

W^  now  return  ta-  the  Land's  End|— ^fitMia  .which  we  Bhonld 
.proc^4  ta/ visit  a  promontory  caUtd  Castle. Treryn,  where  is 
situated  the  celebra^d  Logan  Stonie.  If  we  (pursue;  our  route 
along  the  cU9'dri^  v^U  l^^uiid  toiie  9evei9d  miles  «ott&*^ast  of 
the  £and'»  End,  .^iHhough  by  tiling  the  rdirect  and  iisual  road 
across  the "Qount^y  it  is  not  mt>re  tha^.two  jnttesi  distftnt ;  but 
t^e  giK^lpgist  i^uat  Waikf  or  ride  along  thecofistotiij^giisebacki 
andrwe  can  assnlre  hhn  that  he  will  be  affl{>ly^Eecomp^6nsed  for 

hiditrouble* 
'iiujBrj^iii  tt|e  Oapcfon  w)iidti  the  •sigtaal  -slatioitv  i«>  ftitaatedj  Ithe 

irbok  4U^eneiy  is  pgrtiGidg%aaagiMflcettt,re^hibiti»g<ag>>idi|i^^^ 

iijperitacRiiHxi  die^'iaaiiaiiar  and  fotms  4nto  ^hicli'esriiiiie^ilifdtoiiH 
'iggnitta.    AbotUr  feity't yards  fro«kiChi8tCsi|»  isj&BJ prsmphiQiy 

ioaUfld  1V>l*|^ediONPenwithy .which  in  Ihe  Coitiish  4anffUf|gfaii9iBiif- 

jfoiidie  lided  headland  in  Pekiwitb%< .  ^hettaMeia^  denvedimn 
jfU^inigHifaai  iditBiny  knon^Jiiy  llie.ajpipeliftti0n\>f  diisl^unjkf^jftolsk); 
>it  ifiiA^Ji^stpetycDdioalar  esLoavatio&  ini  the  igTf&Qi|;a,iiweqi%|Hig 

i|i^  figfni  an  inverted  cone,  and  luas.been  evidei|tiyip|xittjaoedEiiy 
'weicradnal  dieoompomtion  of  one  aS  those  ¥|Mioiil^  veitaa^dllli 
^^vfaix^  itfis  part  iof'the  ooast  is  so  frequently  itttefaedledi  .;iBgri« 
^jfsinHiiiott»i!oata>yott  inay  deseed^  loiitbci  bdttotn  oCtthe»c«reffdy' 
iintOt which >ithp  sea^^wst'at  hi|[ii. waters  lUtfe'the  >Coniiah 
jOisoagh  <jGofiiw<'  &vivriiic«)  has  buik  tin  Jiiest  foraeventt  j^mtm^  /a 
(igjoDdiwhi^h^isyBiyieonHiioa  «Lb(^ut  the  rOcl^  bauls^  Off^bis^eoasi, 
Isoidtihay^bftdafitiogiBshedfay  its^red  le^and  M 
l]oaaili|jmacIciieaS'Of  its  feathersw*  This  promotitory  ioiim» /die 
-  sieateto  ^tcstnity  of.tbet.Mounil'lB  Bay%i  ^Iveiantiqulaiyrwilldli^ 
ijQqnr0KiA.tiii8'8potthe  veadgies  of  oiieofttiaanciantfSKffCiirtlea, 
-nrhiohfiivere  little  else  than. stone  walls>'  streiohiiiff^eiogsbtiadsi 
\  at  Jand  |  froda .  dxS  ^q  >  diff. .  The  <  only  ^  geo(l<t>gteaI  <  phetieaieHan 
,  smMcf  of  particolaii  .notice  m  .a^lnrge  and  beautiful!  cotJtempnil- 
oHeSKiS'tvietii  ef'£edign^ite>CQntaining  shiorl;iis'one  fUot^iniwid^ 
'yand^aiMrtl'be'^eaforid»eiit>£or|y  feet  inrteogth*  u  ^mu  e4<Jiiit»a:»i 
-j;  Ctoiitiauiiig!<Mir.«6nte-aibiindth)eic«»aet  wa at«leng^iaiifceial 
jQaiida  iTiferjnm  i  Itei  namfe  is  dem ved  6Mk  ^iha^^l^fffmi^vdmi^ 

httTjin^been  thfi/site^an  adqient  Briti  Aifofftsesa^<ii6w|W>i  tUdca 
nare  stdtisbnke.  ofaseiire:  tiabes^*  dt^xoogii  i|faeinnldi«n«ki|aggsfl 
;  tfiiganmttfe  of  the  focka  iiyUigaAe  ^nothiB^  Oke  art.^  rj  vltijuup-iit 


,i«fM.S'  JiaS$m)fa.^Mf>lmma»ik.  (AH- 


^i[!The,fouvdaiioao(.tike:vhcie  ig  a  MtafiAndow.  gODop  (af>grdnite 

-•Mi'WeBkaiigihA 4«a.  i  OD«ne.<>GthDaefi]rninidBiMikNieib«|w 
«ejt^tateil{I«ogaaSt4>aft,riilhifiik.H  kOiimowBH  Uodki  of .gna4s 
-iiiaiffhKlg.{ib«ii&6Qteni.  uTht»aaSaceiia'eovtlutt^f/Utii0^iisatiAar: 

iBDCiKtiiicvfjJT«t^i<iK»lL«9ilfii>t^^ukA'lftu  ■liiiliii  ■iiiliiiiiiiiii  iiiiii^i 

niijglln  minirplirrl  lnu  ita.wtdwvedgs  taisuffioH^tpJckuigB  its 
£i£ikbreija£gi;^vitjFi>ftD<(l  khciugb;M:finitJ&a:degnMDfiia^fpfic«i-> 
itiUie^ijwfc  tJBe.  repetilMak  of .suob  impabM^  oLieaab  iirtaiB:ix>&al» 
Mtvie,  produoes«trIctigthi«>9Kiy  MiiuU«  D»tilbittai(UJAIgi  stidim 
,th84atoi^litoeiit.wbil:h.ttlu8  phsMHoenon  •xsitesiliMfia.miiB 
itaBWiire  «Ub8id*d,  the.  «traligerjAiucwiisl]t  >iaqilirek''bbv,(iaad. 
w ta»e^  (he  istone  ongiattbHltTTfitu^.  idantUtlt  by  iiuikHi  aoMituk, 
,«n,wMriti  pgodwie4  b*  ibe  ageDoy  o£  oetmnimaamA  ^^-T>'ShloaAwUa 

^^K»^riKiH.readilyiiJwooT€E  mat,  itbeiOD^r)  cbissLau^r^khiplajial 
4i^ibeea.tb«>itoDtb.>i^f.tinfrt-4lw  otAy^ .nttAtmai^At  mateW- 
.m^ntej  ..GranileiiLUsutdtjr.  iiuintegrate»'  utDivqaomboidafeflMl 
>tibub»iin&ia«0,  nbicjbbythc  &»tbe(iOpenitioB<of'&irBiidilBaiit* 
jMBe^radsallyilosttitheii  s»bd'aDglie3,a[idapprtncbl^snlHE6tilhl 
-faoi^L^fieoIliUb.QbadrneJ  iiti  the  Giant  itmmmimai  ot  ,01^^- 
.i^hefoiils: '  of  tbis-d^Bcniption  jsopiiediMpan'^eacb  oAeT.mmato 
resenvble  Dutcb  ^e«sds  |i  apd  ii|ifMnlMM*^uliOyk8s>^iUuttMne 
raf-itka^pJkquoitMiwny  Bwy'betisMB.AxiBiiJtheiiwgDabistMioA  to 
^jwhkhjne  JuKejusllBUwled. ,  'Xbb  hdiio&iiM  wfftTftabJt^dl^ 
:fibffiUt^9'ibiHc»aein<Me4t»>*ttiiDi|>heiia  t^ismy^ifUiewttleiparfs 

fr^e^itly  Test,  m>  bl^l((Uthiab>MillifBaiib««  ^  >  (tthiikfpf<yp  f 


j^Uod  tb^  wort  vibr^te^^t^thfjir  fiOiot  4a(  Mpj^ort,  •        ;  " -a;;/^;^ 
..  AMh^Hgl^  w«  are  thi)^  jl^4  (?  ^t^QT  tlra  Dniidical  or>£in  of  Ibj^ 
stone,  for  which  so  tnaiiy  sealous  anlTquari^fe  I 


still  we  by  no  msans  intend  to  deny,  that  the  Dnuds  employed  it 
as  an  engine  of  sujielrsftitioii  j^  it  i;  ttideed  vejry  prdbable  that^ 
having  wsenred  Vo  ubcomiiion  a  property, ,  uiey  dexterously 
contrired  to  make  it  answer  the  purposes  of  an  ordeal^  and  by 
regarding  it  as  the  iouehHfnetf  truA»  acquitted  or  condemned 
the  accnsed  by  its  motions.  Maison  poetK^y  alludes  to  this 
Mfipa^  property  in  (the  fidiUowing  li^ :  .       .^ 


AtA  xaAnowu  jqpbere  of  living  BcUunanL 


SiMA  it  iti  ttraiwe,  and  virtuous  propter^;,  '  . 

*"       '       It tt«^ai c)Mq[iiUi» to th« geiiilest toudi        '    •*  '    «Jtf>..  m 
i    L>'  p   .  OflmLiphQicliairt«]^ii«f9liittto«untmr, 


3!1io*  reni «  gimrs  ^wgm  norv'd  hii  an9> 


•!!• 


r  I 


It  Stands  as  &lMm  SDowdaD." 

,  ^Biie  soiAssr  am.Qoitesad  w***ae  »p«e^  #(  %as«»4oiagr4M 
ao^gh  tsiiihe  toMb,  forming  a^ndof  hoary  -Ma«4|'^nia^ 
ptec^  tboytar^<d«^  fanrofwed,  cati^ag  «Mh  tboitf  ^  WB^ 
air  ofi^aiMiqiMty,  ^l4ii6a'G0aiUMs*witb  the  i^rf)pc)Ie  of  ib^  fPiMMA^ 
sdiarty tDmawJbsn is  die  Inmds  «f  Ae  poet4kid  eiilhiiaiipl^|li& 
■eoeSeatMis^lliolkiNiioia^^gi^  T%e'BoiMial  wiUrohN 
the  conoMn  ^J^hiSiatieeArmerkf^  iinpatting^i^glowiM  iti 
tsiilhe«acaiitifiv«g«tMio&rof  tbe4^t$  stndby-^wing  wi|&r 
<0efiBes«e€ we  rocksy  aftbidiiiig  a  very  pfie^t^ne^H^^Mast  lo 
tfaenr  massive  iabriCi  Hem  loo  the  umk^i^  ifyrUiimfh^^r  wH 
mmo^vS^ditm  Ttkpkkim^  SoiBiffiigu  S4€ihri$y  mAA^^f^^ 
Jtflin'Mm^  may? be  foMd  in  abiindanoeL'     *•  -  y  t  ,,^:.. 

'.-  'SkmMn^  ia^is  spot  is^eictmmtly  bei^tiful^^on  aooonut  of 
ito Mij^yriiiic  appearance ;  ike^ixy$i0lBM^  U\ti^ 
Mn.^alioolf  in  aomeplaees  'tii»  tt>ek'is  traveniedl]gr.T;si|i3  of 
pAUkfpmt,  laad  of  blaok  toufmaline^  or  sebdit,  of;M^h.4|0 
#ffpstirifaM&mis  of  Ae  prisms,  OBaoeo4niof4Mr-oi|&sei|ggm^ 
gdHott^  \  s»a  ;f)sryi  indiaiinet  Het«  may  also  be  4>baetved  a  flon^ 
tittpDianeous  vein  i^  tekorl  rocA^  in  tm  graiiite;  i|eiuly  Is^jiiit 
Hide^iht^ly  inelined  and  very  shorty  alHl  nothafringaiiy;dU^^ 
WmJOBm'  \M  thaivostara  side  ^  the  Lo^aa  rock^Um  caviarm 
Iwamd  by  the  decoinpoaitmi  of  a  veiniot  gNmitei  tlha  ftiapfMt  (tf* 
jwhiqinassnmoa«a'  briBiant^  aesi»>red»  and  liiae  ogiouv;  i^uwlwhef^ 
itri«p«liakaA  by  the  sea^  exeaadiiig^ciMtf  in^boa«yky4ho  $iigKfn^ 

. .  Mf •^Majeadie  obMnNsd  kk  ilii»  ^ot  actfberam^  "vema*^'  vM^ 
gmmed  grahitte,  which  h^  is  inelined  to  eonaider  ak  eo^aaparo* 
moat;  liaa|l|#  observed iileity  aft  fiiitai^^^q^pe^ 


la^^iiit;  ttf  vi^,  -tod  #^  detfarv^lhe  attjoMiMifWtJte 


•  1  1  1             ,      k                                  " 
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AMTysU  ^  ike  Fulmimate  tf  SUhen.  '  S^  MM;  <t4^lMg(i«M 
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Thb  memoir  pilbiii^ed  by^nerof  w  ^dq  fqlmiQi^g  fiilvoi; 
m4  merour^'y  {xremr(^d,.l^yj;ae9i»9,Qf  nitric  api4,a94  ^cpholji^a^ 
pnncipilU^  mteDOi^dtQ  WQW.tb^t  db,fi0&,Gi>99qiW>49  are  true  salfai 
fonned  by  peculiar  «cidB  wiucb  vmybe-Bepeoiated  from  theiUa 
aud  coiubined  wiiii  all  oth^r  base^.  ,11|ieir  ^al^^is,  and  eeup^ 
piaily  those  of  tbe  acids,  opposed  too  many  dimcultiea  tp  allow 
i»Pflk«'i0AktQriiig  toiicltnieft^  tnat4]Maiaiftra  giveivwilhvteofiiii^ 
M^tiys^fimiessay  (  aad  being  both  pCuf  {M|rsuadd4  ofth*  ^t^/mp 
'b^la^^f  efiMn^g  ^heii»  iv^th'  a  greater  4iyme'.of  |ireoii4oiiii>n»n 
«Mmtf  tb  make  this  analysis  the-sdbjeet  erfeeiBh  jr^toequghe^iv^  ^ii^ 
^^I^MdMf 0-oNMver  bemg  ytefrf4i$My^j^t€fsmiy9iadi^^ 

^  r^ltsMifaig  'ef  its  bejug  hidj^etfccilly  ^re/.M^e  ^timit/sAi^^ 
irMob ^ oilier 'Mpiioaleslio  submit  it  to •^p^rim^Ot^.^v '  mI 

^Fhb'pifKiess  l^j^.wbiob^ire^ptf^ed  it  ditfer^4i»^lftde  IbiM 
Iftese 'irhicb  bitve- bow  tgi^n;  wi^erthelestf  it-oabuived  i»m 
wxLt  itli^^t  BOtbe  useless  to^tat^  ttae'Ba«QipuIatieM:'Of4t'''>^^i 
'  PM 11^  ^fini  matvaas  3Q0  gra^of  jMtrio  9HBid,  of  Ipi^oifio  M^ 
▼ity  1-36,  or  1*38,  and  34  gWi  of:puye  sir^r.-  WlmnHmmMif 
fAmmolf^,  tb4^  soliitioQ  is^  to^be  pMvediat^lOCX)''^^ 
aleohel  of  85  to  87  centtsimal  degrees^  i-Tba  ft^  whf»;bef tell 
%o"^brilitie»  8o<mbiicomte  turiata,^  aiMl  beginft  to  deposH^lmi^ 
lial^  of  silver  h- the  mMasS'isliMti  tQA^eyemov^sfr^mptjA^^I^ 
aod  kionier lodimidk^^tbe  d^utiili0D>  wfaicb  stiH <)oiBiltki^ibef '^ 
<|UMliity'Oftilbohol 'equal  4U>  tb^t  origin^ly  6nq[»loye4  is  te^lii 
gr^dutiHy.aMed. '  Wbevd^ebulliliottbsb'Oeaaed^  it  iev4p»4M 
IttffbrM  tw  leooly  the^lUmiaate  is  te^  b»  put  ujpw  a  6)l»r^  ttid 
"Crashed  fiUittjea^eS'  lio  'yield  any'Sttid/ "  Tbo  Culminate  is^ibei 
Wnotvw^Kite  aad  4{iiite  pure.  -  Tbe  filter  is  then  to  be  vemove^, 
ati^I  Spread  u^na  piste,  *aml  ^oeiverod*  ifidi  paper ;  it  is  to  be 
placed  iipm^lb'vesse^  lralf'^ed>i^h*w«ler,  ^idiieh  is  4o  be  ke^ 
Doilinjg  for  two  or  three  hours.  The  weightof  fulmittato  obtaiMd 
is  uil^dttlr  equal  to  dMe  «f  Hie  silver  employed ;  a  thiM  aiiore 

•iA**^*      >»T»#     rs*.\     s'.ritf     t      i        i    .'        It      ■     r        .    \    i\  J    •'    */        ♦'    .{   .  .'     '      '/  ' 
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fftttHtfaiKte'^iihrelr  does  not  detioittle  alone  •*  fltteapomtmor 
oMlV  ViistJ  nor  OToa  at  386°;  but  it  must  ao^  be  oiqposedtta 
thiO  sltgteest'pereiiBsioti  between  two  hard  bodies^  erto  mlmo'^ 
is  in  water.    Consequently  wooden  stirrers  only-  sbotrid-  be 
employed,  instead  of  glass  ones,  and  the  capsules  on  which  itiB  . 
put  should  be  placed  upon  several  folds  of  paper ;  it  is  prudent 
also  to  remove  it  only  with  bits  of  paper;  for  nie  detonation  of  a  . 
few  grains  only  of  this  matter  occurring  on  the  hand  would  infal«-  : 
libly  occasion  its  loss.  .'.  .         ..} 

We  ascertained,  by  operating  upon  very  small  quantities  of  i 
ftdcninale,  that  it  might  be  rubbed  on  a  porcelain  capsule  wtUHa-r;' 
coA  or  the  finder,  after  having  mixed  it  with  forty  times  its  . 
weight  of  peroxide  of  copper,  and  that  it  did  not  detonate  when  <• 
<ixpo&edto  the  action  of  heat;  we  employed  this  method  of  deter-  s 
mining  what  were  the  proportions  of  carbon  andafeote  iti'the^;^ 
fulminate  of  silver.  Two  decigrammes  (grs.  3K)886)  of  IflkisHftaH  < 
mixed  with  four  times  its  weight  of  oxide  of  copper,  andllealiefl 
in  a  glaM  tube  produced  a  ^seous  mixture,  the  lastportidnii  ofr; 
which,  after  the  expulsion  of  the  common  air,  were  comfkised  df ' 
two  parts  by  volume  of  carbonic  acid'  gas-  and  one  tmutne  o€ 
aaiote;  consequently  in  the  fulminate  of  silver,  or  rather  niftliei 
ftdminic  acid,  the  carbon  and  the  a'zot^  are  in  the  same  prdpbiHft 
tionB*as  in  cyanogen.  •=    »  •  -  '^r^,>■^ 

•   'Ftfhninate  of  silver  containing  two  portions  of  oxide  of  silKery  it 
one' of  which  serves  as  a  base  to  the  salt,  and  the  other  iappaillB'  • 
to  be  a  constituent  of  fulminic  kcid,  we  endeavoured  to ^cMeif^^h 
triine  each  with  precision.  Their  total  quantity  is  easily  obtained  *  h 
by  decomnoskig  fulminate  of  silver  by  rauriiitic  acid,  and  evapd^ 
ration  to  aryness ;  towards  the  end  of  the  operation^  aJitdeiiHiiic 
aicid  is^'to  be  added  in  order  to  decompose  a  small  quantity  of/ 
jfnanate  of  ammonia,  which  is  formed  during  the  evammitKNar,  , 
and  which  is  derived  from  the  decomposition  of  ^nacid,  whiah  • 
^e  shall  presently  mention.  ♦    ^ .. . 

'  4^266  parts  of  fulminate  of  silver,  thus  deoC»mposed,  yielded  < 
2*171  of  chloride  of  silver.     Reducing  this  chloride  to  o^ide  of- 
ailver,  100  of  fulminate  contain  77'6ll  of  oxide  of  silver;  in  a 
iecohd 'experiment  1*060  of  fulminate  yielded  1*016  ofcSiloride 
o^silier)  or  100  of  fulminate  contain  77*646  of  ^xide  ^silver.  • 

By  taking  the  mean  of  these  two  experiments,  109  of  fiilmii^' ' 
liate  of  silver  contain  77*628  of  oxide  ot  silver,  or 

Silver k.,.  72-187 

,  /I  ^yS^'^  ••••••••€*••••/••»•••.•••..•  o'o4JL      '     »«    ^ 

:  ".  ■;':•,:■ ':-:     '■ :',-;:.''..  ;''  "^^iii  •'■•:';,: 

We  suppose  that  all  the  silver  is  in  the  state  of  oxide>  and  it*! 
will  be  seen  that  this  sii^posilioii.  is  extiremdy  probable. 
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iViien  AdioHMe  of  sii^er^is  mt  inU^ii  %rioliMaf  pot^^  littQe^ ; 
of  silver  is  t<i>ilhitM,  and  Mminftte  of  .poterik  is  IfamiM,  ^  b^ 
Cted»(M)iifK^ti(m  w'vety  mcomplete^  oinde  of  nbver  Mntntaii^ 
to  ptedpi^e  diirn^'tlve  eraporktion  of  tlie  fluids  evter^at'^Hle^ 
espiration  of  some  days ;  the  results  obtained  are'  very  varial^/ 
depending  upon  the  qaantity  of  potash^  and  unquestionably  also 
npoil  the  fbrmatioD  of  doable  compounds. 
'  One  hundred  parts  of  fulminate  of  silver  produced  27*14;- 
39*69  and  31*46  of  oxide  of  silver.  Being  unable  to  einpl^' 
this'method  of  analysis  to  determine  the  quantity  of  bMe  oom-^ 
bined  with  the  fulminic  acid^  we  had  recourse  to  chloride  of 
potassium ;  it  does  not  indeed  decompose  the  felminrc  acid;  it 
precipitates  the  oxide  of  silver  combined  with  it  in  the  state*  of 
chloride;  and  produces  Eliminate  of  potash ;  2*352  parts  of  falnft^' 
nate  of  silver  thus  decomposed  by  chloride  of  potossium  riighdy 
in  excess,  yielded  1'202  of  chloride  of  silver;  e6tiinathi|^  thi|i' 
quantity  of  chloride  in  the  state  ofoxidcj  lOO  of  fulminate  eo^ 
ta}h>38*106  of  oxide  of  silver  as  a  base.  ,  ^        .    r.u 

The  fulminate  of  potash  obtained  in  this  experiraenty  deoom  • 

Cd  by  muriatic  acid,  yielded  1*210  of  cUoride  oft  silver;  or 
of  fulminate  contain  36*359  of  oxide  of  silver  rej^tdedas  « 
cdnsiitneut  of  the  fulminic  acid.  These  two  quantities  of  oxide 
of  ^silver  differ  so  little  from  each  other  that  we  .may  conclade^ 
die  falnnnate  of  silver  to  contain  twice  as  much  oxide  as  is  require 
ed  to  saturate  the  fulminic  acid.  The  total  of  these  two  quanti-«M 
ties Kif  oxide  amotints  only  to  76-464,  instead  of  77*528,  whichr 
ought  to  have  been  obtained ;  but  the  conclusion  which-  we  barsi 
druwti  from  our  experiment  is  not  on  this  account  much  less 
accurate;*  . ,  •>  ii; 

Knowing  the  quantity  of  oxide  contained  in  the  fulminate^  of 
silvery  we  endeavoured  to  determine  its  other  elements,  among^ 
which  arejUB  we  already  know,  carbon  and  azote.  We  deoomi^ 
posed  the  fulminate  of  silver  by  oxide  of  copper;  but  as  it  vmas 
verjrilequFsite  to  dry  the  matters  upon  which  we  bad  to  opemte 
perfectly,  we  shall  begin  by  describing  the  process  by  means  of 
which  we  believe  that  we  succeedeuin  effecting  it;:  especiaily  ai» 
it  is  applicable  to  the  analysis  of  any  vegetable  or  animal  sitibl 
stance.  .  ? 

After  having  mixed  the  fulminate  of  silver  with  the  oxide  <rf 
copper,  and  introduced  the  mixture  into  a  moderatefy-thick  glasS' 
tube,  tlier  external  diameter  of  which  was  abpn^  one-third  of  an 
inch,  and  its  length  nearly  twelve  inch^sf  a,  fig.  1  (PI.  XXVIII), 
it  was  connected  with  a  tube  b,  containing  chloride  of  esAcium, 

*  The  ftlkaline  chlorides  poflsem  the  property  of  dissolving  a  MnaSquatititf  of  dikw 
ade  cluhtt  t  thit  Bounce  of  error  we  RToided  in  the  following  manner:  we  begm  bf 
evaporation  nearly  to  dryness,  and  poured  some  nitric  add  upon  the  residaum  t  by 
heat,  the  chloride  of  potassium  was  quickly  converted  into  nitrate,  n^hile  the  chloride' 
of  Mhrat  Miifered  no  change..  '  y  .  .  . 
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(140  4)i4y  vbaa ,  dfi»i  hy  ^  the  cblcuiidof  ^f  c^limiwi^  9u(  in  otdm 
still  better,  tp  f^)|Mfitf^  ttb^  bygiQQietric  mature  of  tllie  aKKtan^ 
the  tube  containiDg  it  ia  plaoecl  ia  ft  tube^  4  e^  of  grbfiti^r  diaai^ 
|er;  fttted  wlt^ba  perforated  oprk^  and  filled  with  water  ifilMii 
qmST^be  boiled<  The  vapour  eacapea  by  the  tube,  /,  aadttke 
waiter  which  coodep^es  in  it  faUs  iato  the  vessel  g  placed  below 
itp»  Sy  sitarQately  filUi^  an^  e^^haiisti^  the  apparatas,  it;  wiU 
ba  granted  that  the  mi^turf^r  muat  loaealfit^  bygtometdo  iiMMat-^ 
lueM/  Witb  f^p^  to  x>ther  substaacea^,  the  .<£composkicn  '^ 
wJU^  tham  is  no.  i^fl^n  to  fear  at* a  'temperature  above  912^, 
the  tube  Qoiitaiiiing  the  mixture  may  be  heited  in  an  acid  'Or 
salioe  aoiutioo>.  pr  in  a  bath  of.  otl,  •  The  appavaitaa  whial^jiai^ 
been  described  requires  no  Qoppef ,  pij^  ^^ ;  tbe  jaiiiii^  i^^;ldUl 
made  with  cork,  and  wheja.thia  aui>stefoe<  is. of  a  good  quaUtVji 
tha  appAi:atua  sustains  a  vaauompaifecitly  without  &e  usq  ofW 
fWffV^Bjfe^  <>r,  ,at  mosty  a  little  isingtlass  or  taflow  may  ^  iatr0diiM 
inta.  the  pof^e^  of  the  XM)rk  wheyx  it  appeajra  to  have  any»  '  *  * » ' 
The  mutureiOf  fulminate,  iqf  silver,  and  oKido  of  copper  ^beiBg 
perfac^y  dried>  it  Ud^compo^od  hy  the  action  of  heail|y  amlihe 
gaaea  resulting'  from  this  decotaipowion  af&  to  be  reedfred$*biA 
as  by  Uie  usuid  processes,  it  is  difficult  to  ascertain  .^hmr  jreal 
voluia»e,,  we  ^ipployed  the  fellowing  appavatpa  \9hkh  gi^<to  i% 
isim^diattlyi.  •  .,..:.       ../.  ^ 

..Tliis-  consists  of  di  footed  reoeivefj  ab,  fig^  .2,  int^  wbiok 
are  cemented,  one  in  a,  and  the  other  in  by  two  ringa  er  oeSlatH 
^  qorki  for  the  purpoae  of  directing  the  small  graduated  reoeiw#, 
{j  in  its  faction,  The  tube,  d^  whick  condaeta  the  gases  into dlB 
graduated  receiver,  has  two  vertical  and  parallel  Dranchea,^  the 
aaeendiiftg  one  of  which  nearly  touches  the  top  of  the^gradnaied 
feoeiv^r  when  it  is  ji;i  its  lowest  place,  and  tnen  •  paaaes  on  the 
outside  ^  the.  graduated  receiver  between  <ibe  two  opeitiegv  ^ 
tlie.*€Qik.ring^'  The  plan.of  these  ringa  is  cepresepted  by  ^>^ 
That  fooled,  receiim  oeing  filled  wiui  meroury,  osnd  *  the  m^ 
cending  branch  of  the  conducting  tube  being  placed  in  tb^ 
gjvadusisd  recqiyer,  the  latter  is.plqnged  in  mercury,  and  the'ati- 
aaeapea.§;ie4uailyiby<  the  conductiog  tubal  The  receiver  m, 
fixea  in  its  firat.  position,  by  «upporting  it  from  its  -snmiBiilb 
with  a<c^rk  $^ed  ia  ^  wOoaen  arm,  6,  moving;  alotig  a  ?ijsi«» 
ticaL  atandy  i,  npon  which  it  m^y  be  stopped  at*  ai^  a^eal|k% 
by  a  screw,  k.  The  tube,  m,  •containing  me  mixture,  is  theii 
adapted  to  the  .co«id«ixtiag  tube,  and  tbeXstter  i»  <^a&mi  in  tUe 
wpocbn  vice  of  the  support,  /,  the  parts  of  which  sOre  mud^ti^ 
approach  by  means  of  a  screw,  and  separate  by  their (Htd  iprik^ 
Tne  mercury  in  the  graduated  receiver  is  put  exactly  OA  a  kfvel 


duatea  reomvfr  Ui  u&to^y  w*  Well  a9  k»  ^lemp^Mnrti    Whto*  Hdke 

:iimtii|i^if;.li«o<Wf)6R€td»  t^  g^aen  whick  are  tYelved  dep^etts  the 

lllir<^iiy  ip  tbf  grftduitad  tobej  Iwt  fcjr  proj^rly  ahiftiiig  in^ 

.WQOd^  c^m  %klfi0  ito  «iippoi<^  the  cvfiTMif  U  inuiilftikied  at 

i^oaply,  its  otigiaal  level,  it  being  ^ontiaiially;  added  to  #11  #ie 

.apaoe  which  the  recelrer  leaves  by  ri^ng  out  of  tb^  bath.  When 

.  the  decomposition  is  finished,  the  ftrcf  is  temoved/  and  when  the 

apparatus  is  eoojedy  the  mercury  is  brought  to  the  same  yvri'iti 

vtbi$  receiver  and  in  the  bath,  and  the  temperature  is  noted.    It  is 

jevident  that  the  volume  of  air  contained  in  the  graduated 

recover,  liter  tbe  operation,  less    than   that  which  existed 

(there  beforfii  it,  ipd^^ates  exactly  the  volume  of  the  gases  which 

result  from  the  decomposition,  the  corrections  for  temperatiife 

•awl  lia»>meU'i6  F^ssur^  bfing  made ;  h^t^M^  wlipl^  ^f  1^^ 

.^n^l^op  QC^tiai]^  s^tmost  but  ha)f  a^  hovr,  it  i^  seldt^ni  raqi^h 

W^  tp  QU^ke  apy  cqrf^^iqps. 

The  water  which  is  formed  during  the  decompositioji  pf  ^u 
^fBditPfWQua  substance  by  tb«  PiUde  o^  ^^opperi  i«  ^avifJly  ^ol- 
X^f^  by  <^ai|ping  it  to  pasi^  over  chlori4f  ot  cal^^tum  eoptaiiietl 
10  a  tube  placed  between  t]|e  conduoting  tube  ap4  that  v^jll^c^ 
(HmtAWP  tne  mixture ;  but  th^  &llQwipg  atraogeipp^qti  '^t'^iok 
^QOqi^iats  ill  iptrodnciqg  tbe  chloride  of  caloium  into  the  mm^  M^^ 
9A  i)>fiit  m  which  tbe  depompositixMi  is  efiec^d^  has  appeared  Iff 
iHa  to  b^  p^fi^rable. 

. .  Wf^.taW  ^  very  sw^Il  tube,  n,  ipg.  4,  tbe  ei^t^r^al  di««rfftejr  flf 
which  is  nearly  equal  to  the  internal  diameter  of  tba  twbe,  w, 
y^ontaining  the  Q^xtur^ ;  to  this  a  s^iaU  tubej  a,  is  attach^q  by 
^ff^\ih%  t&m  together,  and  it  is  made  tq  pass  tightly  thrAVgh 
tb^  tubei  9t4  and  after  having  filled  i(  with  ctiloriae  of  cal^iaa)i 
it  is  drawn  to  a  point  at  the  ot^r  e^d,  p^  laavU^g  <^Q}y  ^  sa^all 
aperture^  Having  noted  the  weight,  it  is  to  be  "placed  in  the 
tube,  m,  as  labQwn  by  fig.  2;  the  gases  have  then  nc|  other  pas- 
sage for  escape  but  over  the  chloride  of  calcium^  and  they  then 
4eposit  t^eir  pfieisture.  When  the  mixture  is  i^*oduced  into  the 
tUDe,.»i,  qa^a  must  be  taken  to  leave  an  empty  spac^,  tn  s,  below 
the  uppef  side  of  the  tube,  that  it  may  not  oe  projected  forward 
by  the  gais^  at  tbe  moment  of  their  expulsion.  Lastly,  it  has 
been  often  recommended  to  use  a  spirit-lamp  to  effect  tbe 
^OfiH^liaitioii  of  the  mi^tur'a ;  ^bnt  we  find  it  to  be  mupb  snore 
iHiM^Y^piefH  to  plac^  tba  naked  tube  apon  a  gpatiog  of  ircnei  Wire^ 
aiipport^d  by  a  fiK^a^e,th0  door  aod'ash-hole  of  which  ^ave  kept 
j^»t,  a^p^  tQ«urirQa^  it  witH  ra^^bot  cbarccia}  oceaatonaiiy  added. 
7bia  a^tbod  also  p^ssasaea  the  advan^sga  of  enabling  us  to  heat 
^  ¥^9h  ^  the  taba  in  every  part  at  tbe  aame  time,  and  wi^  a 
j^tl^  fMftctioey  it  is  easily^r^ndeied  of  aduU  red  heat,  without  any 
l^<^f  softening  it. 

Tbe  procesa  of  analysis  by  oxide  of  copper  beiag  very  wtsK 
New  Series,  vot.  vii,        2  e 
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koovm,  we  shall  Itoiit  ottrtelves  to  the  relation  of  jSht  reiiiipts 
which  we  obtaiaedi  without  going  into  further  ii^taik.      ,     r 

We  nsually  experimented  upon  three  decigrammea  (4*^Si&2 
grains)  of  fulminate  of  silver,  and  considering  the  carbon  aii4« 
azote  disengaged  as  existing  in  the  state  of  cyanogen,  five  suc- 
cessive experimei^ts  gave  us :  :*   *y 

Fulminate  of  silver  .100;  cyanc^eu  17*379 

17*316 
.16-921 

lfr869  .      .  1 

17-314,  w 

Mean  17-160         ,/;  Z 

In  the  first  experiment  no  trace  of  water  was  perceptible  ^  ii^ 
the  second  0*06x6  of  a  grain ;  in  the  third  0*0154  grain,  in  the 
fourth  0-1848  grain,  and  in  the  fifth  0-0308  of  a  grain  jf^d, 
obtained.  .       \r 

Although  in  these  seteral  experiments,  except  in  the  fourtl^^ 
the  quantity  of  water  is  not  considemble,  we  did  not  cpnslj^C^f 
it  as  acciaental  until  after  we  had  ascertained  in  sevjer^. 
ways  that  its  quantity  was  never  sufficient  to  allow  hydrbg^'; 
to  be '  codsidered  as  one  of  the  elements  of  fulminate  of  ^|]r^^. 
We  generally  operated  upon  three  decigrammes  (4*6332  gr^^g),. 
of  fmminate,  and  supposing  the  hydrogen  which  it  contains,  Cql^. 
in  sufficient,  quantity  to  form  hydrocyanic  acid  with  the .  cy^i^ 
gen^  this  quantity  ought  to  have  yielded  0*2710  grain  oit  waif H 
which  certainly  could  not  have  escaped  bur  notice. 

We  shall  presently  adduce  other  proofs  of  the  absence  bjt 
hydrogen  on  the  fulminates,  and  in  the  mean  time,  we  coiiclude 
that  t&8  compound  ia  formed  of 

saver 72-187        "'.' ! 

Oxygen.. 5'341  ^^. 

Cyanogen •..•••  17*160 

Loss 5-312 
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The  quantiiy  6*312  is  evidently  equal  to  the  quantity  of  oij^eh'; 
combined  with  the  silver ;  it  cannot  be  attributed  to  the  iiymii^ ' 
gen,  which,  supposing  there  had  been  any  combined  witn  i^'l^^ 
cyanogen  to  form  hydrocyanic  acid,  would  amount  only  to'  0*65  iV 
nor  can  this  loss  be  attributed  to  water,  for  we  have  never  found 
a  Quantity  nearly  equal  to  it;  conisequendy  it  can  be  attributed 
only  to  oxygen  contiined  in  the  fulminic  acid.     According  to 
this  supposition,  which  will  be  hereafter  verified,  fulminate  of 
silvep consists  of  '  '  wo.     77  ♦ 


tWt)  atoms  of  liilver,  ^ '  "  V 

Two  atoms  of  oxygen  combinBd  with  the  silver, 

•  TWd  atoms  of  oxygen  combined  with  the  elements  of  the 

ftdteiiiic  acid. 

rp  ^    .  -  r2  atoms  of  azote. 

Two  atoms  of  cyanogen  =  ^4  ^^^^^  of  carbon. 

It  evidently  follows  from  this  analysis,  that  fulminate  of  silver 
does  not  contain  sufficient  oxygen  to  convert  its  carbon  into 
carbonic  acid.  The  examination  of  the  residuum  left  by  the 
fulminate  of  silver  after  decomposition  by  oxide  of  copper,  in 
which  copper  is  found  in  its  metallic  state,  gives  an  incontro- 
vertible proof  of  this ;  but  it  would  not  be  easy  to  determine  by 
this  method  the  quantity  of  oxygen  really  deficient. 

It  would  have  been  important  to  have  ascertained  the  products 
of  the  immediate  detonation  of  the  fulminate  of  silver;  and  we 
did  not  fail  to  make  some  experiments  with  this  intention ;  but 
we  were  compelled  to  abandon  it  on  account  of  the  fracture  of 
the  vessels,  which  took  place  with  a  very  small  quantity  of  fulmi- 
nate, and  by  the  danger  inseparable  from  experiments  of  this 
Idnd.  On  the  other  hand,  it  appeared  very  easy  to  determine 
the  products  of  the  decomposition  of  the  fulminate  of  silver  by 
heat,  after  having  mixed  it  with  substances  incapable  of  supply- 
ing it  with  oxygen :  that  which  at  first  appearea  preferable  to  us 
was  glass  reduced  to  an  impalpable  powder;  but  every  time  that 
we  endeavoured  to  mix  it  with  the  fulminate,  detonation  took 
place,'  and  prudence  compelled  us  to  give  up  this  method. 

By  employing  chloride  of  potassium  instead  of  glass,  the 
npxture  may  be  rubhed  by  the  finder,  or  with  a  cork,  without 
danger,  after  having  mixed  it  as  intimately  as  possible  with  a 
smafi  slip  of  card. 

A  portion  of  fulminate  of  silver  weighing  6*131  grains  (0*397 
gramme),  decomposed  by  this  process,  produced  11*929  cubic 
inches  of  g^s;  with  oxide  of  copper,  this  same  quantity  of  fulmi- 
nate would  have  given  36*81  cuoic  inches.  Tne  11*929  cubic 
inches  of  gas  contained  no  oxide  of  carbon,  and  were  composed 
merely  of  azote  and  carbonic  acid.  Now,  according  to  this 
composition,if  all  the  oxygen  of  the  fulminate  had  been  employed 
to  form  carbonic  acid,  and  the  azote  had  been  disengaged  with  it, 
and  recollecting  that  in  the  complete  combustion  of  the  fulminate 
by  oscide  of  copper^  the  azote  constitutes  one-third  of  the  whole 
voluine,  and  the  carbonic  acid  two*tbirds,  there  should  have  been 
obtained 
;  Azote  =  ^  of  36*81  =  12*27 


<  J 


Carbonic  acid  =  ^  of  36-81* 12-27 


24  64 


*  Weaayone^thiidof  38*81,  became,  in  our  escperimeat,  onlf  an^alf  the  qii$n« 
tity  of  carbonic  acid  could  be  ibmied  that  would  result  fropi  the  complete  combustion  of 
thecubon. 

2  £2 
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There  being  so  great  a  difference  betwe^tJ^  9^fil4i|^,  ^f^y^ii? 
lation  and  exporim^nt,  we  ftetenpip^d  to  ^(anine  ^H^  r^4uuQi  of 
tHe  4i8UUati<^ny  which  wag  of  a  Uackish-^rey  po^our**  W^  ifPfxA 
by  treating  a  portion  of  it  with  water,  that  it  was  very  ftlfealigp^y^^ 
that  which  was  not  di^sol^^d  qpntained  mqph  chloride  of  saver. 
Thus  by  the;  .^.g^nc^y  of  the  silver,  and  the  oxygen  eontainea  in 
the  f^Iminatej  a  part  of  the  chloride  of  potassium,  wa^  decQm- 
posedj  and  converted  into  potash  and  chloride  of  silver,  ana  i}ve 
former  was  combined  with  carbonic  acid:  this  circumstance 
explains  sufficiently  why  so  small  a  volume  of  gas  was  obtained. 

Puring  the  decomposition  of  the  fulminate  of  silver  mised 
with  the  chloride  of  potassium,  a  small  quantity  of  carbonate  of 
ammonia  was  obtained,  which  was  collected  in  one  p^rt  of  ti^e 
tube  by  surrounding  it  with  a  piece  of  paper  moistened  occa*- 
sionally  with  ether  to  cool  it.  Por  th^  purpose  of  determiniipg 
the  quantity  of  c9xbonic  acid  combined  with  the  an^KOonia,  wi^ 
passed  up  a  tube  over  paercury  son^e  muriatic  apid,  ^d  a  smaU 
fragment  of  Piarble  insufficient  to  neutralize  it.  We  agitated  it 
thoroughly,  in  order  to  favour  the  solution  of  the  carbonic  ^id 
gas  in  the  muriatic  acid,apd  some  time  after  we  inti'oduoed.i^tp 
the  solution  the  portion  of  the  tube  upon  which  the  parbonate  of 
ammonia  had  condensed :  effervescence  was  very  perceptible ; 
but  the  gas  disengaged  was  not  eq^ual  to  0*09  of  a  cubic  in^pb ; 
consequently  th.e  quantity  of  ammonia  contained  in  th^  ca|:boQi|i(e 
could  not  amount  to  0*18  of  a  cubic  inch* 

The  residuum  of  the  decomposition  of  the  fulminate  of  silver 
necessarily  containing  some  carbon,  it  was  distilled  with  o^ide 
of  copper;  17*874  cubic  inches  of  gas  were  obtained,  which, 
added  to  the  11*929  before  procured,  give  a  total  of  about  2$h8 
cubic  inches;- the  difference  between  this  quantity  and  36* 8l 
which  ought  to  have  been  obtained,  is  still  very  great;  but  the 
potash  formed,  necessarily  retained  a  portion  of  carbonic  acid,  s^:\d 
on  other  accounts  this  experiment  was  not  sufficiently  porrep^t.  ~ 

The  chloride  of  potassium  not  having  answered  our  purpose, 
we  employed  sulphate  of  potash,  calcined  and  reduced  to  a  very 
fine  powder,  that  it  mignt  be  rubbed  with  fulminate  of  silv^ 
without  danger.  5*32  grains  of  fulminate  mi^^d  with  about 
twenty  times  as  much  sulphate  of  potash,  and  dried  in  a  vacmim, 
yielded  by  distillation  14*68  cubic  inches  of  gas;  the  s^me 
quantity  of  fulminate  distilled  with  oxide  of  copper  wou}^^  have 
given  32-04  cubic  inches.  The  residuum  heated  with  oxide  of 
copper  afterwards  gave  14*96  cubic  inches  of  gas ;  but  we 
remarked  that  it  was  rather  red,  and  that  consequently  nitrous 
acid  was  formed :  this  happened  unquestionablyi  n^cauae^  in 
order  that  the  bulk  of  the  mixture  might  not  be  too  greati  too 
small  a  proportion  of  oxide  of  copper  had  been  used.  There  was 
also  produced  a  small  quantity  of  carbonate  of  ammonia,  whicli 
appeared  to  us  to  be  smaller  0ian  that  obtained  in  Uie.precejliDg 
experiment^  and  no  trace  of  water  was  perceptible,  whidj^^^ip;^ 


t6  pt6rerfltkti\m'fc(tmt^ioti  of  ohe  oftibesd  cdmptmndarpf evented 
Ifiik  of  tb«f  otbef.  Ht)Vr^  BnppoBing  that  idl  the  bydrogen  eom^ 
bitied  with  the  cyanogen  in  the  falminate  of  silver  Wad  comWli^d 
^IHfk  tiM  i^ot^  fd  fbmi  atiiknotiia^  a  ter^  a|ypreciable  quantity  of 
i^itfbon^te  cf  att^nn^M'  otrght  tb  be  cibtained. 

Indtred  the  d*89  ^ains  of  fhlmitiate  decomposed  by  oxide  of 
tbpftit  ought  to  yield  32*04  eubic  inched  of  gas^  composed  6f 
two-thi^d  of  carbonic  acid  and  on&-third  of  a2ote.  And  ai 
there  is  in  hydrocyanic  acid  ad  mtlch  hydrogen  in  volume  as  of 

fuu)ta>  32*04  cubic  incb^a  represent  — ^  z=  10*68  of  hydrogen 
gkd^  "il^ieb)  combined  widi  their  Mtd  of  atote^  onght  to  |»rodttee 

—   5=  7*12  of  ammoniacal  gas :  this  quantity  would 


•««r 


atmort)  3^56  of  carbonic  acid  gas  to  form  carbonate  of  d.mm()tiia, 
Md  the  total  diminution  which  would  result  fVom  the  disappear^ 
ttiM  of  carbonic  acid  gas  ahd  that  of  azote^  would  be  equal  to 
7*i2  cubic  inches.  In  our  experiment,  notwithstanding  the 
fbrmation  of  nitrous  acid,  we  obtained  29*64  cubic  inches,  the 
diffe^efnce  between  which  and  32*04  is  v^iy  far  from  bein^  equal 
to  that  which  ought  to  be  obtained,  if  all  tne  supposed  h^wog^in 
had  been  taken  up  to  form  ammonia.  The  hypothesis  that  a  por- 
tion would  produce'  w&ter  cannot  be  admitted  ;  for,  as  we  have 
already  remarked,  when  carbonate  of  amfnonia  is  formed,  not 
the  slightest  trace  of  nidiistui'e  is  perceptible  ;  and  further,  we 
liave  proved  by  direct  experiment,  that  by  moistening  the  ful- 
minate of  silver^  much  carbonate  of  ammonia  is  obtained. 

Thftts  the  detiOmpoditioii  of  fulminate  of  silver  mixed  with  sul- 
'phat^  of  |>otash  furnishes  us  with  additional  proof  that  it  does 
»pt  eoMain  hydrogen  as  one  Of  its  elements.  The  fulminate  of 
i^hrer  in  the  preceding  exneriment  having  given  two  portions  of 
gas>  ohe  vHth  dulphate  ot  potash,  atid  the  other  with  oxide  of 
copptt,  It  was  important  to  asceitain  the  nature  of  each  of  them. 
We  made  a  fresh  experiment  directed  solely  to  this  end  *  but 
behig  desirous  of  obtaining  the  first  portions  evolved  Without 
any  admi)rture  of  atmospheric  air>  We  endeavoured  to  form  k 
tActium  in  oiir  apparatus. 

To  the  tttbfe  containing  the  mixture,  we  adapted  a  oopp6i*  tube, 
ty  fig,  6,  connected  with  a  glass  tube,  d,  nearly  40  intJhfes  long, 
fend  itmherseditin  a  basin  of  mercury,  m,  in  otder  to  collect  the 
gases.  From  the  middle  of  the  copper  tubfe,  another,  c,  projects 
fet  a  right  angle,  furnished  with  a  cock,  and  communicating  vrith 
the  aiNpump  by  means  of  a  leaden  pipe,  <•  On  inakihg  a  vacuum 
ih  th0  apparatod,  the  mercury  cannot  pas*  the  height.  A,  equal 
to  about  thirty  inches,  and  by  theft  turning  the  ebck,  all  oommni« 
mcatidn  between  the  apparatus  and  the  air-pump  is  shut  off. 
• '  111  emplbyift^  this  apparatus,  w^  found  that  the  gas  evolved 
litttlng  the  disttllatiOh  of  the  fulmihate  ofsilver  with  the  sulphate 
of  pottlsh,  id  eomposed^f  two  volumes  of  <)arbotiio  a^  gas  and 
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oQie  of  aziote,  and  that  obtained. in  diatffling  the TesMndm ^iMi 
oicide  of  copper  consists  of  100  volumes  of  t»e  firtAgas  ftt^'874 
of  the  second,  ^  i  oj.  v 

Although  this  result  is  not  in  perfect  agreement  with  the'ffirily 
and  although  the  ex^riments  which  we  detail  hare  not  tdltiie 
accuracy  we  could  wish^  it  appears  to  ns  nevertfaeleilB  probable, 
that  in  the  decomposition  of  tne  fulminate  of  silver  mixed  iMith 
the  sulphate  of  potash,  only  half  of  the  carbon  is  converted  into 
carbonic  acid ;  that  a  quantity  of  azote  is  evolved  which  corm- 
sponds  exactly  with  what  ought  to  happen  if  the  azote  and  lihe 
carbon  were  in  the  fulminate  m  the  state  of  cyanogefa,  and  filit 
i^onsequently  tfie  silver  in  the  residunm  exists  in  the  ^stMeP^f 
subcyanuret.  -''^'' 

If  the  elements,  which  analysis  has  made  ns  acquainted  iHfl), 
in  the  fulminate  of  silver  are  the  true  ones,  it  is  easy  to  obtain 
the  true  equivalent  number  of  fulminic  acid ;  for  admitting  iSltLt 
the  oxide  of  silver  which  acts  as  a  base  in  the  fnlminieticid  is 

exactly  half  that  contained  in  the  fulminate^  we  have  r^^ .  ^ 

38-764  :  61^236  ::  145-161  (oxide  of  silver)  :  25»^1  :  lacWv, 
by  calculation,  fulminic  acid  will  be  composed  of  '-  -  -^  '. 

•   -I'   ',* 

1  atom  of  oxide  of  silver  •  •••••#••  145-161     .  ,,j :.  \ 

2  atoms  of  cyanogen ••••»    65-594>'         :  . 

2  atoms  of  oxygen.  •••••.••• 20-OOQ  .  .j. .  a 

230-746        '/': 

In  order  to  veri^  this  result,  we  prepared  fulminate  of  bialjfles 
by  decomposing  fulminate  of  silver  witii  chloride  of  batium, 
and  after  naving  dried  it  at  the  temperature  of  212^,  we  treated 
it  with  muriatic  acid,  which  formed  chloride  of  barium  and 
chloride  of  silver  :  38-33  of  fulminate  of  bary tes  nroAiced  15^85 
of  chloride  of  barium,  and  from  this  the  equivalent  number  of 
fulminic  acid  is  readily  deduced,  and  is  228*873»  Tlie  agree- 
ment between  these  three  results  is  as  near  as  can  be  expeeCed 
in  experiments,  the  danger  attending  which  does  not  aMow  bf 
their  repetition,  and  we  shall  admit  230f745  as  the  equivalent 
pumber  of  fulminic  acid,  which  is  the  result  of  caleulatiotu  •  - 

Being  now  acquainted  with  the  nature  of  the  elements  of  AlU 
minate  of  silver,  we  shall  direct  our  attention  to  the  mannet*  in 
which  they  are  combined. 

If  silver  be  an  essential  principle  of  fulminic  acid,  we  niitst 
necessarily  admit  the  existence  of  almost  as  many  peculiar  adds 
as  there  are  metals ;  for  the  greater  part  may  replace  attver^  ittid 
form  each  a  fulminic  acid.  With  zinc  alone  for  instant,  'la  Ail* 
minate  is  produced  viHhich  is  perfectly  analogous  to  &a<  of 
silver ;  but  is  it  probable  that  bodies,  the  properties  of  in^icblrre 
so  difi^rent,  should  replace  each  other  in  the  same  atOD^i^f^ro* 
portion^  ax^  form^  with  cyanogen  and  oxygen, -adds  w^^'iire 


i9f^^^^^^y^^  or  k  it  not^  ;oii  th«  contrary^  n^<i^  pfpbafole 
i.t^t(>^  W¥^t|t4  fyminic  apid^  -V^  real  sup^i-salts,  the  acid  of 
which  does  Dot  cootain  any  metal  as  one  of  its  jelement^,  and 
,iiy}^cb  is  forj^i^d  oiily  pf  oxygen  and  ipy^an^gen  ?  li  n[iust  be  con* 
.fesaed  that  our  experiments  render  tnis  opinio^  extren^el^  pro~ 
Jl^blp  f  .  but  the  following  considerations  give  it  additional 
<:f«^|tfinty,   . 

.  f!  ^a  fulminates  may  be  obtained  without  silver  or  mercury, 
)yith  ^xide^  wbich  yield  oxygen  with  diflSculty,  as,  for  example, 
Sb^  R^i^e  of  zinc,  it  necessarily  follows  that  the  various  fulmi* 
tlW^fi. contain  a  common  principle  of  fulmination,  which  is  ind^- 
]^^>^ejit  of  their  bases,  and  which  can  be  only  a  compound  of 
oxygen  and  cyanogen,  or,  if  it  be  preferred,  a  compound  of  oxy- 
,gWJ,.ciMrbpni  and  azote.  ... 

.;.;.  tip,  addition  to  this,  if  we  compare  the  fulminates  with  the 
'(Df^irfU  tartrates,  and  the  various  fulu^inic  acids  to  the  several 
;  pitartrates,  perfect  analogies  exist  between  them.  Thus  a  neutral 
tad^rjAt^  of  zinc,  cqpper,  silver,  or  mercury,  &c.  is  only  paTtially 
-decomposed  by  potash,  in  the  same  manner  as  the  fulrniqateSfOf 
l]^^  b^sfSj  all  the  fulminic  acids  form  doubli^  salts  with  ba^es 
like  the  oitartrates ;  fulmiplc  acid  with  silver  as  a  base  is  preoi* 
pitated  by  acids  on  account  of  its  insolubihty  in  the  same  circum^ 
stances  as  cream -of  tartar ;  and  there  are  many  fulminates,  like 
the  neutral  tartrates,  in  which  acids  prodnce  no  precipitate, 
because  the  corresponding  acidulous  fnlminateaoff  tartrates  are 
soluble ;  soch  ^re  the  fulminates  and  tartrates  of  zinc  and  cop- 
per.   Lastly,  the  fulminates  have  great  analogy  with  the  hypo« 

.  (ii  ^loeoprding  to  these   analogies,  it  appears  to  us  .extremely 

pfiobable^  &ot  to  say  c^rtain^  that  the  several  fvilminates  form 

;  9,> particular  kind  of  salts,  all  containing  the  same  acid,  composed 

'  4[>i^ly  :of  a^  ^m  of  cyanogen  and  an  atom  of  oxygen,  and  .which 

:  ift^m^uestionably  c^<irnic  acid*    The  neutral  fulminates  would 

.  ike  cyan^teSf  the  various  fulminic  acids  bicyanaUSj  and  the  equi* 

\  viiknt  number  of  cyanic  acid  would  be  42*792,  that  of  oxygen 

b^ng  eqpal  to  10«    {Nevertheless  in  proposing  the  name  of 

0am^  aci4y  which  appears  to  express  the  nature  of  the  fulmin^t-^ 

in^  principle  cooiimpn  to  all  the  fulminates,  we  request,  before 

^;^  )».  adppte(i>  that  our  results  should  be  verified  by  chenusts ; 

;  ^andijQj^L  tbiaacpount,  we  shall  coutinv;e  to  employ^  with  the  new 

acceptation  determined  by  our  experinjients^  the  names  offulmi^ 

Mki  €u^  9ad/uli?ii(uU$s,  wb^ch  not  indicatmg  the  nature  of  the 

.  fpoijopounds  to  which  they  aiie  applied,  will  have  the  provisional 

:  .advsmtiige  of  not  inducing  any  jerfor. 

.  w  r  In  i:€;coUecting  the  pTcm^jr  of  the  amer  described  by  Welter, 
>  j>f  fofu^ng  detonating  salta  with  baaes^  we  could  not.avoid  look- 
.  4l^:i[^ '^^^Pi"^  ^^^gy  between  this  compoiMid  and  the  acid  of  the 
^  Iwfwates,  altbouj^,  on  other  accounts,  we  were  fully  p^suaded 
..  itJ^i^.^^K  n^t^  i^  opt  fimilu;.  The: walyi^is  of  th$.  saw  fQri;i^4 
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li^vifig  be^h  ftble  to  giVe  but  Kttte  tinM  t(c»  tie  pi^riltiM  ef 
thU  sub^tAnce,  AhA  not  hftvit^g  liacdeeded  ki  attftiiiiil^  «/<^|miitll^ 
stifBeietitljr  pur^y  vre  have  been  comp^lted  to  ^fermi  ttnftlyilis' 
to  a  flittlre  period.  *  ..... 

The  nature  of  the  Ailminate^  apfiearing  to  be  deteffmnedy  we" 
made  some  attempts  to  separate  the  fulminic  acid  frotti  theiii$i 
but  they  were  all  unsuccessful :  for  either  the  fultninates  are  not/ 
decomposed  by  the  acids^  or^  when  they  tive,  the  fulaHnic  acid 
is  so  ^IsOy  and  yields  peculiar  products^  respecting  Which  we  ftrer 
going  to  offer  some  observations,  although  they  areincom^ete* 

'the  muriatic,  hydriodic,  and  hydrosulphurie  acid,  dec<Mii|KHii 
fulminate  of  silver,  eveli  when  cold ;  with  mutiatic  add  itttioh 
hydrocyanic  acid  is  evolved,  but  neither  ammonia  ndr  catbdnid' 
dcid  is  perceptible.  A  peculiar  acid  containing  6hlori«ie,  eacu- 
f)on,  and  azote,  is  forMea,  vi^hich  is  easily  Obt&ined  by  pbHtteg'a 
little  muriatic  acid  upon  fulminate  of  silver,  until  the  iilered* 
fluid  is  no  longer  tendered  turbid  by  the  acid.  It  possesses  tM 
following  |)roperties :  | 

Its  taste  is  sharp ;  it  I'eddens  litmtis  paper  strongly-;  ft  dbes 
pot  precipitate  nitrate  Of  silver ;  nei)tralize&  basei^  i  and  them 
possesses  the  ptoperly  of  colouring  the  pefAhloridfe  Of  iMA'  of 
a  deep  red  colour;  it  acquires  it  lilso  aflet  soti^e  bbttrd^'ex* 
posure  to  the  air,  because  a  portion  of  it  is  deeotnposed  wfaieU 
produces  ammonia  that  saturates  the  other  part  f  heat  accs^4. 
rates  this  decomposition.  When  combined  with  pdtaifth  awl 
evaporated  to  dryness,  ammoilia  is  obtained,  and  th«  residubm 
effervesces  with  acids^  and  precipitates  nitrate  of  silver. '  fiO"W 
parts  of  fulminate  of  silver^  acOuratdy  decomposed  by  tiftlHritttie 
acid,  yielded  19*84  of  chloride  of  silver,  whicn  W^re  *^separat^ 
from  the  filter  by  means  of  ammonia. 

The  new  acid  bein^  mixed  with  hydrocyaftic  acid,  Whicii,  as 
U  well  knowii,  precipitates  nitrate  of  silvef,  we  enipldfy^lJie 
following  process  to  detetmine  the  quantity  of  chlorine' whieb  it 
contain^.  We  added  to  the  acid  potash  in  exct^^s,  atid  toWat^s 
the  end  of  tUe  evaporation,  carried  on  in  a  platlna  crucible,  Wis 
jadded  nitre,  and  made  it  red-^hot,  to  decompose  the  cyAnogen  ; 
we  afterwards  saturated  the  pure  alkali,  and  precipitated  by 
nitrate  of  silver.  The  weight  of  the  chloride  of  silver  obtained 
amounted  to  48*20  parts,  which  is  almost  two  and  a  half  titiyes 
gre^iter  than  the  weight  of  the  chloride  obtaihed  by  deOdmpbfeing 
the  fultninate  by  muriatic  acid.  In  another  experiitie^  the 
two  qdantities  of  chloride  of  silvei'  were  in  the  prOpoftibtt  of 
17-62  to  44;25,  which  are  also  those  of  1  to  9^6. 
1  If  these  results  are  correfct,  it  cannot  be  admitted  thttl^tt  the 
chlorine  exists  free  fVom  hydto^eh  !n  the  neW  acid ;  ibf  the  M* 
^{nate  of  silver,  cotttainino-  only  4  proportions  of  o»yg«»  atid'2 
of  cyanogen,  could  only  take  the  hydrogen  affl  pifopottiDflteof 
mtirmtioacidi  supposing  that  all  thecyiUiog^a  was  changed  iilo 


hfd#d6^f««ki^:MiiI«  A  ^oirUon  of  it  mmtf  therefore,  twa&n  te  tbe 
liHr  toi^i-and  7  pro|]okion6  of  chloride  of  silrelr-  lUre  obtained  t 
it 4i  ^$iSi»nt^  ilMei^orey  that  a  part  of  thd  ehlotitie  i#  eotnM&ed 
Vstk'bjrdrogen  in  the  new  acid. 

For  the  purpose  of  obtaining  some  information  (n  tiiia  t^^l^ 
tfiFe- attampied  to  asci^rtain  &e  quantity  of  hydro<$yani(^  acid 
Which  is  evdved  When  fulminate  ofsilver  is  treated  with  fidoriati^ 
aetd. 

A:  known  weight  of  fulminate  of  silver  was  put  into  a  thiree>> 
necked  botlle,  fig.  6^  with  watet  placed  in  a  salt-watet  bath^  and 
afterwards  muriatic  acid  was  poured  through  the  tube,  f,  upod 
tibe  fulminate.  In  order  to  facilitate  the  volatilization  of  t&6 
bydrocyanib  acid,  a  curtt^nt  Of  hydi*og6h  ga^  was  passed  iHtd  the 
ftiitd,  m>m  a  bottle^  a,  containing  a  mixture  of  zinc  and  siilphiitf^ 
aeid.  The  hydrogen  ^as  passed  through  a  tub^^  df>  coiitainiitg 
fragments  of  marble  with  a  little  water,  and  aftisrWards  es^abaS 
tfiroQgh  a  solution  of  nitrate  ofsilver  contained  ih  the  ireeeiter,  e. 
We  were  in  hope  of  obtaining  cyaniiret  of  silver ;  but  to  rittit 
great  surprise  no  precipitation  took  place,  although  we  Wer6 
^lettain  that  the  same  solution  of  silver  gave  an  abundanit  preeU 
pitate  when  hydrocyatnc  acid  was  poured  ittto  it. 
*  Hydriodic  acid  acts  upon  fulminate  of  silver  ih  the  i^t&Q  mtf 
as  mariattc  acid.  Hydrocyanic  acid  is  dis^ngag^d,  and  a  pebti^* 
Hatteid  is  formed  which  contains  iodine,  and  po^sesseis  the  pl^ 
p^y  of  ptecipitating  percbloride  of  iron  imtnediately  df  a  de#p^ 

fed  colour. 

When  a  current  of  sulphuretted  bydi-ogen  gas  !^  pai$8ei4 
iJirdcrgh  water  containing  suspended  fulminate  of  ditvef,  \hk 
Ailininate  is  also  decomposed  ;  sulphuret  5f  silvei*  atid  a  p^^altai* 
acid  are  obtained,  of  whibh  sulphui^  is  one  of  the  elements,  b^ 
tto  smell  of  hydrocyanic  acid  is  perceptible. 

This  new  acid  nas  a  sweetisn  taste ;  it  imthediately  t5o]toai% 
p^rehloride  of  iron  of  a  deep-red  colour;  the  solution  ni^  ba 
tjvapdrated,  and  concentrated  Without  deeottipositiohh  Ubti^- 
billed  with  potash  ahd  evaporated  to  dryness,  it  sufien^  tx^ 
alteration. 

22*68  of  fulminate  ofsilver,  treated  With  sulphuretted  hydW*- 
g^n,  produced  sulphuret  of  silver,  which,  treated  WJtb  tfilfte 
acid,  and  afterwards  with  muriatic,  gave  21'73  of  dhl(^de  6f 
silver. 

The  new  acid,  saturated  with  potash,  evaporated  and  heated 
to  redness  in  a  capsule  of  platina  with  nitre,  saturated  and  pre- 
cipitated by  chlonde  of  barium,  produced  18'60  of  sulphate  of 
barytes,  representing  22*89  of  chloride  of  silver.  These  two 
quantities  of  chlonde,  not  being  very  different,  seem  to  admit  of 
the  conclusion,  that  in  fulminic  acid,  the  sulphur  exactly 
replaces  the  oxygen  atom  for  atom ;  but  a  second  ex];|eriment 
indicated  by  sulphate  of  barytes  a  rather  smaller  proportion  than 
die&nai^ 


•  Fluoric  add  does  not  act  upon  the  fuhninaie  of  silver;  the 
cauae  of  diis  is  not  to  be  found  in  the  solubility  of  fluoride  of 
ailrer,  for  fulminate  of  co^jpl^r  jci  ffff^0lXy  decomposed  by  rauria* 
tic  acid.  This  fact  appears  to  us  important  m  the  nitherto 
IKtoeiihat.prDbiBiiiatioiiYhtstery.of  fluone aoidw '  ,;,vm  l. 

The  three  peculiar  acids  of^i^bich  we  have  spoken  as  colouring 
the  perchloride  of  iron  of  a  deep-red  colour^  must  possess  a 
common  principle  as  the  cause  of  this  property^  It  is  ^r^rtby  of 
ir^matk,  that  the  slightly  fulminating  amer,  several  propertius  df 
^bieh  have  been  detailed  by  M.  Che vreal,  and  the  sulpho^cyanrc 
acid'  of  M.  Ponret,  give  the  same  red  colour  to  perchtoride  ^^f 

4mtl«  '  'i    '    AL 

•  Otalie  acid  decomposes  fulminate  of  copper  andof  sili^i^ 
kydrecyautc  acid  and  ammonia  are  produced ;  no  efi^vesciitc^ 
is  peroeptifoley  ^hteb  seems  to  prove  that  no  carbonic  tMJd'^li 
Ibtmed.    Sulphuric  acid  gives  smiilar  results.  i* 4,' 

.  We  may  reinw^y  w  i<^  x^pcctto  the  preparation  of  the  aHMdifia 
•MmiuateSy  diat  fulminic  acid  having  the  property  of  fornii^ 
very  variable  double  salts,  it  is  preferable  in  obtamitsg:;l^ 
double  fuhniaate  of  silver  and  potash,  fov  example,  to  deeoiBpose 
the  fidmtnate  of  silver  by  cnloride  of  potasstumr  It  may*  1^ 
-immediately  obtained  in  a  state  of  purity,  by  empbyiui|^:4Mrik 
exaofly  the  quantitv  of  chloride  sufficient  to  preetptCat^  bin 
1^  silver  combined  with  the  fulminic  acid,  or  radler  a  IMk 
less^  splice  the  fuhainale  of  silver  which  is  nodecompiieed, 
being  biit  little  soluble,  would  remain  with  the  chloride' of  ^ihter* 
fleverthcAess  ihe  limit  of  Ae  total  decomposition-  of  tinr  iitlast^ 
aate  of  silver  may  easily  be  ascertaihed  by  using  heat,  tiecsaaab 
ihe  fulminate  being  tlien  slightly  soluble,  apredpttateis  obfsiiuei^ 
if  any  remain  undecomposed,  by  adding  a  little  of  the  cUoiide* 
We  repeat  that  all  the  fulminates,  single  or  double,  detonate 
witb  great  facility,  even  in  Water,  and  mat  glass  stirrers  should 
not  be  used  to  agitate  any  fluid,  which  ccmtains  them  in  astute 
i>f  mixture.  We  accidentally  detonated,  by  this  methodi  Mml^ 
vate  of  Silver  and  baiytes  in  a  porcelain  capside ;  the  aceideift 
fortunately  produced  no  ill  effects,  because  the  greater  part  o€ 
llie  fotminate  was  suspended  in  the  liquid,  and  it  was  searcely 
vrsenas  i  but  without  this  union  of  circumstances,  the  cotts^ 
quences  would  have  been  terrible. 


'     • 
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Aiuxlyieiof  the  Chryiobir^h from  Haddam'OttiB  Bj^'lMhfV 

^c;  ..  Ik  the  suoiiner  of  1823,  I  visited  Haddam,  io  the  State  of 
li  •Coonec^icut* .  Among  the  various  substances  theris  QoUeoted 
nt  Wfta  the  Cbrysoberyl,  a  mineral  miieh  esteemed  on  acco^ipiof 
i  jts-mritY«  It  occurs  dissemioated  iu  a  cqarse  Acained  gTianitti^ 
in  which  the  predominant  ingredient  is  a  white  feldspar,  wbi^Qb 
1^       Pspfi  Benfidiiis  regards  us  AUnU^  perfectly  resembUng  tlwt  of 

0  ^iiaJiKi*  •  In  the  same  granite  this  cdebrated  chemist  iobsetve4 

1  .ih6  OdwibiUn^:    It  is  ako  associated  with  greyish  quaf  is»  niasr 
ffanesian  garnet  of  a  fine  blood  red  colour,  and  a  yeilow.giraMh 

I       faff  aubatMce,  which  some  mineralogists  supposed  to  be  a  vdoety 

1^       5j^f4hecymo{diaiie;  but  from  its  inferior  hardness  and  .geii(efrii[ 

I       obeinicat  oomposition,  I  recognised  it  to  be  common  beryl. .   ; 

I         .  For  the  earliest  chemical  information  concerning  the  ckrysOr 

I        beiyjy  we.  are  indebted  to  Pjsof.  Klaprotlu    He  published  hi^ 

■,       itttfUy^  of  it  in  17954  and  gave  the  following  constituents  of  i^i 

[        iish  ahimiiia,.  71*50;  Ume,  o ;  oxide  of  iron,  1*50;  $ilioa^^  18^; 

I        JOBS,  3.    Bmelius  presented  us  with  a  formula  founded  on  ibia 

I        eoQippaitioQ ;  §  but  from  his  experiments  with  the  blowpipe. jh& 

"^^B  led  to  ocMH^ude  that  it  contained  no  lime,  and  that  it  wae^  «t 

aufaaiUoate  of  alumina*!    In  this  he  was  apparently  ;COiifiraied  by 

V.xqS^  Thomson,^''^  who  quotes Klaproth's  analysis, and  states^ths^ 

be  i^Kamined  the  mineral  some  years  ago,  but  haviog  accid^iHa^y 

lost  his  results,  he  was  unable  to  pwUsh  them.    He  obaeryei^ 

however,  that  the  only  constituents  he  foui^d  were  alvmUna, 

aihca,  and  oxide  of  iron.    When  I  was  about  to  prepare  ,^ 

communication  which  I  now  have  the  honour  to  lay  before  the 

Society,  a  more  recent  analysis  of  the  chrysoberyl  of  Bra^ilj  by 

M.  Augustus  Arfwedsoo,  was  observed,  by  me,  in,  Tilloch  s 

PUloeophical  IVIaga3ine.tt    He  confirmed  the  result^  of  Pro^ 

Thomson,  and  considered  the  chemical  composition  of  fbis  sub- 

stMce  to  be^Hulica,  18*73 ;  and  alumina,  81*43,  witb  a  tra^  q( 

oxide  of  iron.  .    .    .       ^ 

The  cymophane,  from  Haddam,  was  sent  to  M.  Hauy  by  the 

late  Dr.  Bruce,  in  1810,  to  have  his  opinion  concerning  its 

*  ExftnuAedfirom  the  Beomd  volume.  New  Sdriesy  of  the  Tnosactioiit  of  the  Ajnm- 
.  can  Fhilofionhical  Society,  PhiladelphiA. 

+  Eflsoi  de  FEmploi  du  Ghalumeau,  p.  249. 

t  Beitnge,  voLi.  p.  97. 

\  &^tteme  de  Minenlogie,  p.  819,— €  4  8  +  18  A  4  S. 

II   JEssai  de  r£mploi  du  Chuumeau,  v.  325. 
**  Thomson^s Chemistry,  yoL  iii,  p.  8i3. 
f  f  No.  far  November,  1823,  p.  357. 


Afttiife.^  Previous  to  that  period,  the  mineralogists  tit  the 
United  States  supposed  it  to  be  Conmdnm,  The  late  celebrated 
crystaHographer  observes^  **  La'  ^ymophane  des  Etats  Unitr  a; 
^abord  ete  prisd  pour  une  variety  de  corindon.  EffectiTemenff 
eH^'Sl^  'rap{)rochi»  d^  oe  miiKdi^I  par  sii  doretfe^  par  sa  |)MMttelir 
Bp^ifiqne,  et  meme  par  le  resultat  de  son  ansdysci  qui  a  domi6 
environ  72  parties  d'alumine  sar  100,  avec  18  de  silice,  et  6  de 
dhatrx/'t  I  was  anxious  to  examine  the  cymophaile  fMiild  at 
Hdddlim,  e^pecittlly  as  M.  Hauy  does  not  name  the  attt%6r  df 
the  analysis  ne  quotes.  The  specimen  used  for  my  experimettte 
HM  of  a  pkle  green  colour.  It  did  not  present  any  of  the 
i^hfttd^ant  appearanibe  so  remafkable  in  the  variety  from  Brazil,' 
and  Mixk€  specimens  from  Saratoga  in  New  Yoric,  Where  it  Waii 
lAte*^  ditecovered  bV  Dr.  Steel.  Its  specific  gravity,  bf  tWd 
tfittte,  t^as  3^608  and  S-697.  It  is  not  magnetic,  andbcfofe  iJife 
MoWpipe  it  is  iilfhsible.  Fbr  a  further  description  of  the  pbfsiciA 
Matfietets  of  thisi  mineral,  I  refer  tp  Hauy  and  CleaVeland. 

*  Three  g;rammes  of  the  mineral  were  e^amiti^d  under  fli(s 
impression  that  Prof.  Klaproth's  analysis  was  accurately  mad^: 
It  Was  decomposed  in  the  usual  manner  with  four  parts  of  cdustic 
potash,  and  subsequently  treated  with  dilated  muriatic  atdiif^ 
but  the  solution  Was  imperfect.  The  itlsoluble  matter  was  ckA^ 
le<^4t  on  h,  filter,  and  it  atnotinted  to  25  or  80  per  VOO.  It  wM 
fepeatediy  a<ited  on  ifa  the  s^me  Way,  and  each  titne  it  difltfii 
iiish6d  in  quantity,  until  the  fourth  experitneht.  It  then  -#ti^h^ 
About  fifteen-hundredths,  and  thereafter  resisted  all  fffirttef 
^dfts  to  render  it  soluble  b^  these  mean^.  This  residue  H^M 
then  boiled  in  concentrated  sulphuric  and  muriatid  acidi,  but 
neither  of  tbetn  dissolved  more  than  one-^thhrd  of  ft.  Th^siS 
iotuttons  were  tested  by  different  reagents,  and  gre&tl^  to  my 
surprise,  the  addition  of  subcarbonate  of  amnlofliaoCCasidMd'tt 
iiocutent  btecipitate,  which  entirely  redissolved  in  an  excess  Of 
the  alkalme  subcarbonate.  I  immediately  suspected  the  pi*e^ 
fti^ce  of  slucina,  but  was  much  at  a  loss  to  explain  fts  insdlubi« 
lit^,  until  I  observed  Betzelitis's  analysis  of  the  eudaS^;t  fti 
which  ^e  met  with  a  compound  of  glucina  and  oxide  of  tin  Ifnit 
dbstinattely  resisted  acids.  He  also  met  with  refirActonr  ^OtiibU 
itutitos  df  this  earth  and  the  oxides  of  manganese  and  'ceriunif. 
I  next  endeavoured  to  dissolve  the  compound  by  the  acid  sttU 
phate  of  potash ;  but  this  method  did  not  succeed.  '  I  was  not 
more  isucdeiisful  with  the  nitric  «Lnd  nitromuriatic  acids ;  Mt 
ootdd  it  be  dissolved  by  means  of  boric  acid.  Berzefius  having 
di^coifered  cotumbium  in  the  gangue  of  the  cytnbphane  from 
Haddam,  the  insoluble  residue  was  tested  for  the  oxide  Of  thiii 
metal,  but  all  my  attempts  were  fruitless.    At  length,  t  silp^ 


•  Ann«les  du  Museum  d'Histoiit  Nalfatfdle,  tome  xriit  (>«  3t« 
•f  Traits  de  Mineralogie,  second  edidon,  voL  ii.  p.  309. 
%  Noureau  Systeme  de  Slineralogie)  p.  ff89« 
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wllAtmqe  nMnre  ooaveiEiieotly  than  potaiih  f^k^i^  bij|^t§i6^rMw0; 
it  might  decpmpose  it.  Witb  ibis  vi^MTi  9  portioa  pf  ibe  iii9Qr 
liible  imttei  \f  as  wpa»ed  to  a  strong  b^aty  duffug  we  boti^vwitibi 
six  parts  of  nitrate  of  biirytes  in  a  platiQa  crucible*  .Tbecalcia^ 
mass  was  boiled  iii  nitric  acid.  In  this  way  nearly  two*-thirdA.of 
tbe  n^ttor  that  conhi  not  be  ^entirely  attacked  in  aiiy  eth^  Mtv, 
jwerQ  dissolved.  The  same  treatment  was  repeated,  until  waAf 
the  who)0  of  it  was  taken  up,  which  happencfd  after  the  foml 
fglcinatioa^    It  was  then  no  Airther  acted  on. 

Afler  making  numerous  experiments  on  the  matte?  thai 
lesistfid  nitrate  of  barytes  and  nitric  aeid,  I  aseevtained  that  it 
was  Bdt  actfd  on  by  i^lkalies  nor  aeids  when  used  sepaiwteb'^ 
but  after  having  been  previously  calcined  with  oaustie  po^m^ 
it-neadiiy  dissolved  in  muriatic  acid,  yielding  a  solution  4)f  a  pi^ 
yellow  eolouVi  which  gave  a  reddasb  ptecinitate  with  an  inmioiEi 
of  galls,  a  deeprgreen  precipitate  widi  tne  hydroattlphata  af 
potash,  and  a  white  precipitate  with  alkalies*  Hence  U  wwm 
oxide  of  titanium. 

After  the  barytes  was  separated  with  sulphuric  acid,  the  nitric 
solutions  were  united,  and  treated  with  an  excess  of  subcarbonate 
of  ammonia.  An  abundant  precipitate  ensued,  which  entirdy 
l^sftplved  in  the  excess  of  sqboerbonate*  By  ebuUitioA  i|  was 
ogf^fl  precipitated ;  and  when  calcined,  it  was  in  the  ^ferm  9i% 
tight  white  powder,  possessing  all  the  properties  that  obaymttp 
W^;g(lK^tPA«  With  the  sulphuric  fmd  manatie  acids  it  fon«^ 
Y9iVf  sw^et  astringent  deliquescent  s^ts.  By  canstie  potash  i$ 
was  precipitated  from  its  solutions,  and  the  precipitate  redisr 
solved  in  the  excess  of  the  alkali.  Klaproth  and  A>t$^aon«  iQ 
their  analyses  of  the  chrysoberyl  from  Brazil,  considered.  tJba 
insoluble  matter  ren^aining,  after  they  had  treated  the  mineral 
with  i>Qt^  and  muriatic  aeid,  to  be  silica*  Tbi#  w^U  ^Upteili 
why  tneir  results  differ  so  essentially  from  mine. 
-  After  having  thus  satisfied  myself  of  the  composition  df  the 
residue  abovermentioned,  I  resumed  my  preliminary  espevt^ 
ments,  and  proceeded  to  examine  the  muriatic  solution  obtamed 
fromlbe  tmatment  of  the  mineral  with  potash  and  muiiaiicibeid. 
From  this  solution  some  silica  was  separated.  A  pqrlionof  dui 
Kqnid  was  treated. with  caustic  ammonia,  and  then  tested  for 
lime  with  oxalate  of  potash,  but  none  of  it  eould  be  detected* 
To  the:  lem^mng  liquor  a  considerable  excess  of  saboarboaate 
of  ammoyaia  was  added,  and  the  precipitated  matter  was  digested 
twenty*four  hour^.  It  was  then  separated  by  filtration,  and  the 
fluid  was  boiled  till  all  the  ammonia  was  expelled.  No  giuoiiia 
iHia  tbasipr«ctpitaied.  Hence  we  conclude  that  the  very  small 
portion  oi  titanium  above->mentioned,  rendered  the  whole  of  the 
glucina  fio  refractory.  The  alumina  precipitated  by  the  sub* 
earl>onate  of  ammonia  was  qoixed  with  a  small  quantity  of  oxide 
of  iron.    It  was  soluble  in  caustic  potash,  and  with  this  alkali 


wiA  wlfAiiirio  ^dfk  pm  tiffin  wtdMdnl  cryiftrio  df i^lMii; 
Tbi^  tiqiMHr,  whm  %f»M  wilh  phoaphato  of  woAk  wmd  ai— Mwa^r 
ivM'foimd  to  CQiitMn<ii0  4Dagaemu    •  •    ^     ^  » // • 

After  Ihepi^BUiiaiy  oaEpiriimtito^  I  CQmmmo&AAmfMctwAag ; 

,  ilittf/j/m  of  the  Chrysoberylfrom  tiad^am,       ^  [ .  []^  , 

A«  Five  grammes  of  the  mmecal,  vedooad  ta  eawU  fimgrnanlt:.' 
in  an  iron  mortar,  were  carefully  ponphyrised  ia  oae  of  agttte^ 
fiom  which  it  acquired  the  additional  weighi  of  O'lSgraimf  n: 
The  5*13  grammes  were  then  exposed  to  a  red  heat>  and  tbcv^y 
•offered  a  diminntionof  0*40  per  100.  .i  i 

B.  The  calcined  mineral  (A)  was  heated,  during  one  hoor,  in 
ihe  silver  cnteible,  with  caustic  potash,  and  the  product  was 
treated  with  diluted  muriatio  acid ;  the  solution  was  of  a  lemon- 
yellow  colour.  There  remained  a  white  insoluble  residue, 
which  after  cakination  weighed  1*47  grammes.  It  was  repeat* 
edly  calcined  with  caustic  potash,  and  treated  with  diluted 
muriatic  add^  with,  the  following  results : 

After  the  2d  experiment,  it  weighed  0*97  grammes. 
3d  0-89 

4th  0-85 

By  the  fifth  treatment  it  was  not  diminished,  and  tfien  pre« 
seated  itself  in  the  form  of  a  light  white  powder,  reseiiiDlipg 
paw«iiMa  in  appeamnee.  -.i<  -/ 

iC^  The  vesidue  <B),was  repeatedly  strongly  calciried  w?th%^; 
parts  of  nitrate  of' barytes,  and  seAmequent^  boiled  With"  tritrt6 ' 
aeid. 

After  the  1st  treatment,  there  remained  0*43  grammes. 
2d  0*16 

3d  0-06 

And  by  the  4th  operation  only  0*01  gramme  wad  dissolved. 

•  • 

The  remaining  0*05  gramme  was  essayed  in  ibe^  manner 
related  in  tibie  preliminary  experiments,  and  thus  prov^ed  to  be 
oxide  of  titanium.    Hence  we  have  ^  1  per  1 00  of  that  o%ide. 

D.  The  nitric  solutions  were  united  and  evaporated  to  dry- 
ness to  expel  the  excess  of  the  acid.  The  saline  mass  was 
dissolved  in  water,  and  after  the  barytes  was  separated  widi 
sulphuric  acid,  an  excess  of  subcarbonate  of  ammonia  was 
added  to  die  solution.  An  abundant  precipitate  appeared, 
which  (entirely  redissolved.  The  glucina  was  preeipmlod  l|y 
ebullition^  After  ed ulceration  and  calcination,  it  we^^>0^7ft; 
gramme,  or  15*80  per  100.  .  •  ,i.»i 

£.  The  several  muriatic  solutions  (U)  were  united  and  evi^^ehi: 
rated  tq  a  dry  miss,  which  was  treated  with^muriatic  adUJ,  e|i4v. 
there  remaii^d  0*33  gramme  of  silica,  from  which  deduct  'O^Si-  * 
gramme  acquired  from  the  agate  mortar }  and  there  wiUrhe-A*^  . 
gramme,  or  4  per  lOQ  its  a  constituent  of  themin^F^t 


'"'•..I 


1804^^:.        Ckrysoierylijhm  Haddam)ikd  Brazil.  ^^ 

'I?.!  After  thcf  nliea=  w*8<  Mpamted  fitim  tihb  itkfilA  '1^/  th>i 
nfiiMMfift  and  oside  of  iron  were  precipitated  hf  meftiur  of  a  ^riEHi6 
excess  of  subcarbonate  of  ammonia.  After  twenty*foiir  hours, 
the*  Uquor  was  separated  from  the  yeUowisb  preci^tate,  and  was 
boiled,  bat  no  glucina  was  precipitated  from  iU  llie  matter 
precipitated  bv  tne  subcarbonate  of  iaminonia  consisted  of  3*68 
gilHnraes  of  aniknina,  or  73-60  per  100,  and  0-19  gramme  of  pjor- 
oxide  of  iron,  which,  on  account  of  the  colour  of  the  minerd^ ' 
raiwt:be  estimated  as  protoxide.  The  0*19  gramme  of  perojtide 
ia  eqmtialent  to  0*169  of  protoxide,  or  3*38  per  100. 

The  constituents  of  this  chrysoberyl  therefore  are, 

PcrlOOpirCt. 

A.  Moisture  .  •••••••••••.••••..••    0*40 

C.  Oxide  of  titanium  « « •  •  • •  •     1*00  « 

D.  Glucina  •. 16-80 

K  SiUca 4*00 

F.  Alumina 73-60 

F.  Protoxide  of  iron 3-38 

98*18 
100*00 


Low......../. 1-82 


As  the  preceding  results  differed  so  essentially  from  tb<e  ana^ 
Iv^es  of  the^cbiysooer^^l  from  Braaulby  Klapriith  and  Arfwedson, 
I  deti^mioed  to  examine  a  specimen  from  that  locality.  1*5 
gramme  was  analyzed  in  the  manner  above-mentioned,  and  the 
following  results  were  obtained ; — 

Per  100  puts. 

Water..  ;••• 0-666 

;    Oxide  of  titanium •••».•    2*666 

Glucina j. 16*000 

-';     Siliica... 6-999 

-i     :    Alumina. .^ ; ...68*666 

Protoxide  of  iron 4-798      ! 

.  r    .  98-730 

100*000    ' 


V  :        loss 1*270 


lb  estitaating  these  constituents  according;  to  the  electrof- 
cliemical  theory,  I  believe  that  the  oxide  of  titamiim,  notwith;- 
standing  its  important  agency  in  the  analj^tical  experitipiiehts, 
most  be  forded  an  an  igccidental  ingredient,  as' weff  is  tne 
oiMe  of  irod,  which  in  sidme  ineasnre  toiay  have  be^n  deriv^tt 
fr^tn  the  }rt)n  mortan  As  the  cytnopfaane  of  Brazil  apbekrs  x6 
be  constituted  more  conformably  to  the  hypothesis  pf  cnemical 
proportions  than  that  of  Haddam,  the  foUosnivg^x^^dlcAsK^^ 


SUiq^«*,,.^i    6*61  iHMi^iimganfig^i^  3«3^ 

and  iPevy  nearly  corresponds  with  the  following  mlneralogtcd 

fbrmula,  A  *S  +  2  G  A*. 

1 1^ 


•   J-      Hi 


Article  VII. 

Of  Poisons,  Chemkalfy,  -  Phymh^calhf,    and  Pathotogieaify 

eonsidena** 

♦•»•♦•<  • 

Toxicology^  or  the  hifitory  of  poiaoosyibmis  one  of  Ikhe  nuMt 
important  and  elaborate  branehes  of  forensic  medicine ;  and  ki 
tracing  tl^e  subject  through  all  its  numerous  and  interesting 
relations  to  jurisprudence,  we  shall  experience  no  small  degree 
of  gratification  by  observing,  how  grefUly  and  progressively  this 
obscure  dep^ment  of  science  has,  wiwin  the  ^ist  few  Jtrnt^ 
been  enlightened  by  the  discoveries  of  chemistry  and  physio- 
kgy. 

The  labours  of  thc^  modern  chemist,  iiidkeed,  hnvo  enabM^Hi 
to  recognise  and  identify  each  particular  substance  byttatpHo*- 
perties  and  habitudes,  with  an  infallible  delioaey,  whi«b'«tii« 
physicians  of  a  former  age  could  aoarcely  havo  antidpatod, 
and  mu(^  1^  practised. 

The  physiologist,;  ^y  an  inyali^l^le  series  of  obi^rrfttions  and 
experimeiitfbr  ^^  <^cni9nstrate4  the  ,p^H:^lar  9irgaib  <  ^'  textare, 
upon  which  es^ph  individual  poison. exerts, its.  QM^giea;  and  the 
pathologist  b^s  been  thus  enabled  tp  esjiablisb  t^  im4^  in  wMch 
it  depraves  the  healthy  or  extii^uish^s  Ib.e.  Ijyfo  ^  g^  animal. 
Nor  has  the  ?aiatomist  withheld  )iis  (^pptci^iUonf  upon  this 
interesting  occasion,  for  he  Kas  demonstrated  the  sAtoaiion^ 
extent,  and  intensity,  of  the  organic  lesions  which  result  from 
the  operation  of  these  terrible  agents  upon  the  living  body;  and 
has  pointed  out  several  appearances  which  occur  fiQm  natural 
causes,  but  which  might  oe  mistaken  by  the  uaskilfid  or.supen^ 
ficial  pbserveri  for.  the  ravftg^s  of  ppi^on^  It  rfpiMMna  |of  $he 
forensic  physician  to  converge  into  on^  foQ^^  the  ficattai>^  vftyp 
which  have  thus  emanated  from  so  many  points,  and  thereby  to 
eli^cidate  and  determine  the  line  of  conduct  which  the  med[)cal 
attendant  is  called  upon  to  pursue,  tor  tjie  ^lief  of  ^^,^pf^B  "* 
suffering  under  the  torments  of  poison,  and  for  the  es^bliahiDa* 


•  VtmUtdktlJvMsgit^^mc9fy(A.n,^ 


tittioB  of  a  ^me^  which  may  he  isaid  lo  rob  courage  ^t  its  just 
•ecftrily,  ribih  it'transflBro  to  eowardiee  the  triumphJi  of  ¥WMior. 
That  eogMtoft  90^^011  erfml  akid  ^secret  m  thetr  wofk  of  de^truetioa 
iboald  hi?e.¥iiiver8aUy  eiceited  th&  terror  of  loanknid  is  a  fact 
which  ^aniiet  surprise  us,  and,  when  we  eon^der  how  intimate 
aie  the  relations  between  fear  and  Qredulity,  we  need,  net  Heek 
further  for  the  solution  of  the  many  problems  to  which  the  ei^a^ 
fcerated  stittements  of  ancient  toxicologists*  have  given  origin ; 
the  most  extraordinaxv  of  those  relate  to  the  alleged  subtlety  of 
certain  poisonsy  whica  was  bdieved  to  be  so  extreme  as  to  defeat 
the  most  skilful  eaution,  and  at  the  same  time  so  man«geable» 
as  to  be  capable  of  the  most  aoeurata  graduation ;  so  that  in 
short  the  accomplished  assassin  was  not  only  thus  aisbled  to 
Mflure  ih^  death  of  bin  victim  through  the  most  secret  and  least 
suspicious  agents,  but  to  measuve  his  allotted  moments  with  the 
nicest  precision,  and  to  occasion  his  deaih  at  any  period  tha( 
miffbi  beat  M«wer  the  oisgects  of  the  assassination.  The  writr 
jtt|srGf  IHutavcb,  Ttcittts,  Tfaeophrsstiis,  QufaitiUian,  and  livy, 
jdMrmid*  with  ancb  instances  of  oecaU  and  slow  poisoning  i  most 
nf  whleh^  however,  nol^thstanding  the  weight  they  may  acquire 
ftota-  their  ie^mony,bear  internal  evidence  of  their  fkllactoua 
iShamcten  Plutar^^h  informs  us  that  a  slow  poison  which  occa^ 
sioned  heat,  coiigh,  spitting  of  blood,  a  lingering  consumption 
of  the  body^  and  a  weakness  of  intellect,  was  administered  to 
dbdtttie  of  Si^y^n.  This  same  poison  it  also  alluded  to  by  Quin^ 
tfiipm'in  hia  dedantalions.  'Tacitusf  iiiferms  us  thatfiejauus 
aAasM '  a  iecH0  >  poison  to  be  administered  by  an  eunuch  to 
Jkmn»i  "^ho  in  coase^suence  gradually  declined,  as  if  by  ii  con* 
aumptive  disorder,  ana  at  length  died.  Theophrastusj:  spet^b 
of «  poison,  prepared  from  aconite,  that  cOtdd  be  so  modified  as 
t»  iateasion  4eattk  within  a  certain  period,  such  as  two,  three^  or 
aiae  asontha,  a  yvar,  and  even  sometimes  two  years. 
•  'lb 'SUch  'an  extent  does  the  crime  of  poisoniug  appear  to  have 
heen  earned,  about  200  years  before  the  Chnstian  sera, j  that^ 
aeoording  to  liivy,^  above  150  ladies,  of  the  first  families  ia. 
ftottay  were  oonvietsd  and  punished  for  preparing  and  distribud- 
iog  pdison*  The  most  notorious  and  expert  character  of  this 
ksnd  i$  hamied  down  to  us  by  the  historians  and  poets  under 
IkB'Mima  of  Locusta,  who  was  condemned  to  die  on  account  of 
kB04nf8lmo«s  actions,  but  was  saved  in  order  that  she  mi^h| 
beaoma  a  atate  »gine,  and  be  numbered,  ad  Tacitus  expresses 
iti  ^ 'Inter*  instrument  a  regni,''    She  was  accordingly  employed 

:  ft  Tb»|»ta^.  Qdt]^9J|0pii|g  sppffCB  to  iiavrlksea  of  miwrtiwWn  aatiqsi^.  Ulywet 
wughf  pMSQQ  .^r  bi»  weapon^  Som  Uus,  ««  ^Mft*w  m^^<»'\  P4.  H  1*  7»  &dM  M 
iStut  oonspedtions  pharmacopolisl  refusied  to  fi^nisli  his  dangejiowi  piepp^fttioiM  to  4y^ 
SrUr  dxief. 

f  Taciti  Annal.Ub*  iv.  e.8. 
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to  poison  Claudius  by  Agrippina/who  was  deiirons  of  ^estjfpy* 
ihg  tiie  Etnpetor,  and  yet  feared  to  dispatch  JlW  iodlAeii^i 
¥^ence  i  slow  poteoii  was  prepared  by  Locustd;  and'  sirred  to 
him  in"a  dish  or  mnsbrodms,  of  which  he  Was  particDl^rfy"  fditd, 
''  Boktorum  ajypetenii$simus  :*^  but  it  failed  in  its  ^tktti,  as 'we 
learn  from  Tacttus,  until  it  was  assisted  by  one  of 'a  move  pow-* 
erfnl  nature.  **  P0st  guem  nihil  afnplius  edit.**  This  satne 
Locusta  prepared  also  the  poison  with  which  Nero  disibatched 
BritantiicuSy  the  son  bf  Agrippina,  whom  his  father  Clatudins 
wished  to  succeed  him  on  the  throne.  This  poisot^  appe^ts  to 
have  proved  too  slow  in  its  operation,  and  to  have  occasion'ed 
only  a  dysentery.  The  EmpeVor  accordingly  compelled  her  ^y 
blows  -and  threats  to  prepare  in  his  presence  one  of  a  ttfbte 
pbwerfid  nature,  and  as  the  tale  is  related  by  Suetoiiiifir^'^t 
appeiu^  that  it  was  then  triedon  a  kid,  but  as  theaniitoal  ^d 
not  die  until  the  lapse  of  five  hours,  she  boiled  it  for  a  longer 
period,  when  itbecataeso  strong  as  instantaneously  to  kilt  W  nig 
to  which  it  was  given.  In  this  state  of  concentration  it^iriiaia 
to  have  dispatched  Britanhicus  as  soon  as  he  tasted'^.* 'Vide 
Tac.  An.  13.  s.  16,  16.  Now  it  would  cledrly  appear  ifoia  tU^Se 
statements  that  Locusta,  avowedly  the  most  accomnKiill&d 
poisoner  Of  ancient  Rome^  was  whoHy  incapable  of  gracni^tfaig 
the  stnsngth  of  her  poisons  to  the  different  purposes  fc*  which 
they  were  applied.  * , '    '    '  ! 

'  Iho  records  of  modern  thnes  will  furnish  examples  no* t^ 
atrbcious  than  those  we  have  just  related.  Tophana,  a  WtMAln 
who  resided  first  at  Palermo,  and  afterwards  at  Naplcfe,  '^tfj^pe 
considered  as* the  Locusta  of  modern  history ;  she'  mventeid  cb^d 
sold  those  drdps  so  well  known  by  the  names  of  Aqua  ToflF' '" ' 
Aqua  delia  Tofiana ;  Acquetta  di  Napoli,  or  simply  Acq^^ 
This  Stygian  liauor  she'  distributed  by  way  of  chinty  to  such 
wi  v^s  as  wished  for  other  husbands ;  from  four  to  six  drops*  Were 
sufficient  to  destroy  a  man,  and  it*  was  asserted  that  the  "dbSe 
could  be  so  proportioned  as  to  operate  wil^ih  any  given  period;*)' 
It  appears  that  in  order  to  secure  her  poison  from  ejcamih^tikyn, 
she  ve^ed  it  in  small  glass  phials,  inscribed  **  Manna  ^'Sdini 
'Kitolifs  J%rnV'  and  ornamented  the  vessel  wfththe  image ctfl^e 
£Bitii.  Having  been  put  to  the  rack  she  confessed  that'shcjli^d 
destroyed  upwards  of  660  persons,  for  which  she' siifFerWdfewth 
"by  strangulation  in  the  year  1709.J  In  1670  the  art  of  seilrfet 
poisoning  excited  very  considerable  alarm  in  France  ;  tbe'Msr- 
chioness  de  BrinviUier,ayoung  woman  of  rank  and  gdeat  perstMnl 
attractions,  having  intrigued  with,. and  subsequeiltly  mtfiiied  an 

•  Ten  ifhe  iHgaAom  fnoffe  in  wMeh  this  poison  wto  administered,  see'l^l^.  '  I'he 
prince  having  csdled  for  a  cap  of  wine,  it  wasptnposely  presented  too  h&i('%ti  dmcd 
cold  water  to  be  added  to  it,  and  the  typportunitj  was  then  taken  to  inAue  the  poison. 
By  this  stratagem  th^  taster  C^  calida  geKdcque  finnister."  Jnv*  Sat*,  v.  v.  63)  escaped 
ito  effects,  in  which  he  muat  otherwise  have  participated  with  Britanmcns. 

•f  The  reader  will  find  a  very  inteietiltBg  aeeount  of  dmdiftbi^al  woman  in  ]iib»i*a 
Travels  through  Italy,  and  also  in  Beclanan*s  Hiatary  «f  Inventions. 
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iM^Y^uturer  Vim^^  Saiiit  Croix^  ac({uired  front  bioa.  tht  secret  of 

,nus  4i&^olical  act.  and  practised  it  td  an  extent. tmtliad. never 

iqefi^re  been  equalled,    ohe  poisoned  ber  two  brodiers  through 

\'^Q  medium  of  a  dish  at  table.    She  also  prepared  poisoned 

j^iscuits,  and  to  try  their  strength  she  distributed  them  herself 

^)^0.  the  poor  at  the  Hotel  Dieu,    Her  own  xnaid  was  likewise  the 

subject  of  her  experiments.    To  her  fkther  she  ^ve  poisoned 

broth,  wliich  brought    on  symptoms  charactenstic  of  those 

^hduqed  by  corrosive  sublimate.     Her  brothers  lingered  duriip^ 

seyeralmonths  under  much  suffering.  The  detection  of  this  wretch 

^'^d  to  have  been  brought  about  in.  the  following  n^anner. 

^'^tljpt  Croix,  whenever  engaged  in  the  preparatioufof  bis  poij^ons, 

[yi^  accustomed  to  protect  himself  frpm>their  dangeroiuA  foiiies 

^'wearing  a  ^ass  mask,  which  happening  to  ffdloff  by  acci- 

ent,  he  was  found  dead  in  his  laboratory.'*^    A  csusket  directed 

9  the  Marchioness^  with  a  desire  that  in  case  of  her  death  it 

:'ifiight  be  destroyed  unopened,  was  found  in  bis  chamber,'  a  cir- 

*  cupstance  which  in  itself  was  sufficient  to  excite  tne  curiosity 

;i^d  suspicion  of  those  into  whose  hands  it  fell.  The  casket  was 

^  acQ^jrdingly  examined,  and  the  disclosure  .o£  its  coptents  at  qi|pe 

derelbpel  the  whole  plot,  and  finally  led  to  the  conyictioQ  of  this 

^fFrp^ch  Medea^  who,  after  a  number  of  adventures  and  i^scapos, 

^as  at  length  arrested  and  sent  to  Paris,  whcure  she  was  bebe^d- 

'efj,  a^d  then  burnt,  on  the  11th  of  July>  1676.    The  practipe  of 

j^,  p^<9ning,  however,  did  not  cease  with  ber  >e:$ecntion,  and  it 

,  jbecape  necessary  in  1679  to  establish  a  f|articuls|;^  Couft,  fprtbe 

,  oetf  ction  and  trial  of  such  offenders ;  which  continued  for  some 

timer.  tQ  exert  its  jurisdiction  under  the  title  of  Ohambre  de 

'  JE^pIson^  or  Chainbre  Ardente.  •      • 

\k     with  respect  to  the  secret  modes  in  which  poisotv^  have, been 

.supposed  capable  of  acting,  mankind  have  ever  betrayed  the 

inost,  extravagant  credulity,  of  which  the  pumeroua  tales  upon 

.  record  afford  ample  proof;  such  as  that  reported  of  Paras^^pis 

.b][  I^lutarch,  from  Ctesias,  in  his  life  of  Artaxerxfs,  who,  it  is 

7,^dy  py  anointing  a  knife  on  oiie  side  by  ipoison,  and  therewith 

,  dividing .  a  bird,  poisoned  Statira  with  one  half,-  and  with  the 

^  otiier  regaled  herself  in  perfect  security.    We  are  also  told  of 

,  livia  who- poisoned  the  figs  on  a  tree  which  her  huslrand  was  in 

\  the  habit  of  gathering  with  his  own  hands.    Tissot  informs  us 

;t^t  John,  king  of  Castille,  was  poisoned  by  a  pair  of  boots  pre- 

|. pared  by  a  Turk ;  Henry  VI.  by  gloves  ;t  Popid  Cleoneat  Vll. 

iuk  'Tlfiiitoi^,  if  Dtt  mistake  not,  luggested  eoihe  niooeMtful  siiiiihor  ci  $[edilw<nth  the 
tragic  death  of  his  alch3rmist  ' 

/T4t  *tbe  hdlitf  in  Uie  pgtOoS&stf  id  pmsGnlngrby  tfie  vsMsanDta  j»  vflty-MMiMt,  <as  is 
ii;^|«o(iri^l^y  th^fMiIed4ea^  ,,   .  .  .;     „  .,  ,      ,•     .., 

^'(1'-.:'^? '.  ••  •    a  I   '* .   >'i'    "■'     ■  ■ '  ■■  ^■Gapitinicialihcwit> 
.' >:,  .j..    .)   I  IndiuturquehumerisLmsMB^iiiirEdiidiue. 

" — " — -f-"' "  -•      I  -         ^   ■    ■  1.  I  ■•     "b  • 

IncalnttviiiUsQiaU;  lesoiutatiaeflaiiunis; 
Heiculeoi  abiit  kteidilRtek  per  irtiis;'' 

Ovid.  MetMB.  Ub;ls.  V.157. 
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^  tti#KfiiQ9y9^  Qf  iflk  Ui^if,  i^ad  our  king  Jol^n  in  a  w^^sall  bpifl, 
f^iH^mUM^t^d,  by  mister  .eiUr^Pt^  0;am.a,Uving.to^d,  To  the^f 
fi^  i9ft(a4i^ei^  of  cri^ulUy  imy  l>e  added  tiie  i^ff^t  of  tbe  priest 
to  d^ftitrp^  qn^^o  Jp^lizfi^betb  by  .ppi«^oniog  b^r  sa^dl^^f  &nd  th^ 
S«ftri  ^i£Wxi  by  ai^oiotiag.  bi9  cbe^ir. 

• ,  locr^dible  and  fib»(ui:d  ft«  thesq  opinipus  now.^ppeW^  tbey 
DOOtioued  uQtil.a.lati»  pepod  tp  alaroi  fQ^kind,  s^nd  ^Q  perplex 
Md  ba^e  jx^licial  investigations  ;  ev^a  Lord  Bacon  in  hk  cl^ar^ 
tig$4mt  Ib^  JEWd  pf  ^oioersQt  for , the  murder  of  Sir  Thomas  Qverr 
buryi  ia  tbo  Tow^r,  seamed. to  give  credit  to  tbj^  story  of  livis^ 
Afod  h»  uwo^klv  sjtatedy.tbat  ^^  we^tpn  Qhsused  the  ppgr  prlsonQ^ 
>ritbt}>9isoa.i£^wr  p^^ppi  p^itisoniog  salts^  poisoning  meats^ 

I^oUonij^g  sw^atp^at»,|KM^niag  meoiciaes  and  vpmitsi  i^ti).  ^ 
nuttlm  body  vras  ^immt  com^,  by  the  ,u^e  pf  poisons,  to  tjhf 

Htata.diat  Joitbridates'B  body  was  by  tao  i^e  of  treapW  and  prer 

netvfti'vmp  tbatitb?  fproii  of  poisons  iva^  blunted  upon  him^f 

We9to«.Mnfe<^b>gy  wh^abe  was  ;*eproacbpd  for  not  disp^tcbiQg 

hm,  .thatbfe  bfi4  gh^a^oo(|gbto.poispa  twenty  m^n.l    Th^ 

^poiW^Jof  so  gradwMing  the.  forces  of  a,. poison  as  to  enable  ij;  to 

iq^rabs  »t  Wff  ^ivem  period  s^^n^a  to  b^ve  be^n  considered  pQs(* 

.aible  by.fch^  earlier  members  of  tjie  Eoj^al  Society ;  for  w^,l^ar)i 

,froni  Spr^tt's  bifitpry  (>fj  that  learned  body,  th?it  very  shortly  after 

its  \muU^o»,  ^.aeries  of  questions  were  dr%wn  up  by  the  dir^ 

',tioR.of  liM5Filow>  for.  tb^.  pnrppsepf  beii^gi  supflfiitted  tp^the 

;Cbini?s^'W4  JndianSf  vi%-  /'  wh^tbec  ^^  laoWns  can  so  prepare 

•tbnt  Atj^piiying  b^rb,  J^atwra,  that  tbev  v^fik^  it  lie  sev^cai.dayl, 

'ffM»tim,  y4»rs,  aocprdiiing  w  tbey  will  have  it,  in  a  nx^*s  body, 

rHiitbftntijdoing  bim  9x^  bijrt,  and  mfc  tb^  end  kill  bim  without 

missing  halfan  hour's  time?"       ..  ... 

.  .Tbf*  mankiad  ^wer^y.  in  a  very  early  sta©e  of  t^^ir  ^xisteiice, 

not  only  a^itaiatediWitb  tbe  deadly  ^gepts  of  certain  natur^ 

0ttbstanoes  wb^n  applied  in  minute  quantities,  but  that  tbey 

availed  them^vea  of  «iijQh  knowledge  fof  the  accomjJishmeat 

of  the  worst  pKtrpt^e^ia^very  satiifa^torily  shown  by  the  records 

of  aapf ad  i9»  .Vffiil  as  profai^  authors,    Sut  such  is  the  ambiguity 

pf  ao^ient  writeni  upon^bia  subject,  and  so  intimately  blended 

are  all  tlwr  repeipis  with  the  practices  of  superstition,  that  eveiy 

.feMMr^b^.  however  bmroad^  into  the  43«aQt  nature  of  the  pgiiioas 

;whiobi.4bey).€»iptoy^^  is:  oiweasarily  vagua  and  nns^UiiMMito^. 

.  Of  tbia.Ptiii^faat,  bowevar,  we  ma^  be  pnrfaatly  aa^isAedf  tbt^d^ 

.  we^e  taotely  derived  f^pjn  tb^  annnaj  and  vegetable  kingdotna, 

for  the  di^povery  of  mineral  poisons  was  an  event  of  later  date  ; 
owing  however  to  the  defect  of  botanical  nomebdatur^^,  it  if  §Ve|i 
doubtful  wbatber  tha  plaiits  which  ajra  designaled  bjr  thaieraia 
cicuta,  aconituro,  &c.  in  ancient  authora, -wfrre  idetilicAl  with 
those  we  designa.tfe'^'by  the  sa!Q6  names.  (See  Pharmacolojgia, 
fifth  edit.  vol.  i:  p.  66.)  With  respect  to  tb§  poisons  of  J  oeasta^ 

*  Quffst.  Med.  Leg. 

-«-  Sir  Edward  Ckkke  in  the  ti]4 /9f  gif /f^  glJ^ 


* 


fill  cdtemporary  wrtteni  «peak  of  tbe  venom  of  the  tted  tB  ibe 
fttal'ibgfedieik  df  hef  potionil/^M  ittth^  AlMi{AiMJMM«L<  ## 
t>io9<$6ride«We'fTnd  the  i!()fi!i!ipt6Mir'deil«ribed,  Hlfii^  tfk«6^i«M«to 
V^pfodofted  By  it;*  birt  ifhiitiii  V^fry  €irtHM)tdte«hyj  the%elfefe# 
flie  tttcienl^  %ti  tMiA  ^ilttit  N/i^^' aK'httt^'«lmt'el^1r'iqi«^  iff 


pfoMMy  the  ftog,  as  wdl  frdttl'  th* 
d^tettfnoud  powers  only  to  the  fonAietv-  It  ii  i^At^y  nectessaty 
to  obs^rte  tblitthiitaticient  belief  has  d^cMded  hlllK  Miter  tiWM'; 
We  find  Bir  Thoniad  Bi'o#ile  fraating  Irtieh  ai)^  Opiiii6\i'b«bi:^^ 
the  vulgar  errors  ;  and  we  have  before  alluded- td -the' 1eglih9i6f 
king  John  having  beeit  poisMed  Taiy  a  WftlisAil"tk)W!'4«,tir!l(cl^ 
latter  extracted  from  a  liWng  ^tbad  waJ  satd^to  hdVir  bi*ett 
iftfa^d.    In  still  latef  times/  we  htfve  'heah!  of «  batlMft  ^H^ef 

6)isohed  by  the  same  teptilef  having  fottttd"  itiy^#^  teto  it 
orelli  and  ValismeH  iii^ntaib  that  it  Ts^perKftMlt  liaMli^^i^  tflid 
atate  that  they  bad  ae^eh  k  e>aten  with  im^itfry/i  SfAefttiitn^ 
ecspreases 'the  same  apititoh,  **  MiHUs  Htt€  ^Mjae  ^Mtk  t^e^ 
ndti  d  bdfohU)Wi  fnttuurthir*'  Frtinek^%  cfn  th^Miitfafyrae^asM 
Omelin  of  too  much  pre6lpita?iiey  inT^edliiigChe^b^itf  l^ip««(^ 
, Ihg  t6ad-poison.||  Modern  fiaturalhtl  tboo|M^  *  h&  f  di^onotm 
species  of  toad  ;  even  (he  tnost  Ibfteidabkf 'Of  Ifhe  liblfties,  ib 
«pp^arknc'e,  that  of  Saritiatn;  \t  s^id  tci'be  p^t-f^Vrflt  haMS^ 

If  we  may  ventdre  to  btfelr  a  oonj«itui<e  npbtt  tHW  sdbjeiiti'  ^ 
We  indiried  t<5  cbnsider  thW  origitt  of  thid  Opitlidft  to  ha^e^beeb 
derived  frOfai  the  frequency  with  Whioh'the  toad  ert:^fretfihtd'*Wg 
composition  of  spelts  by  cWtnii,  into  philtres'  or  \tNt  potiotti^; 
Knd  whieh^  hlie  the  bat  and  the  owl>  tuo^  pt^bably  deH^^d'i!:ii 
magical  character  from  the  gloom  and'^OHtildeof  i^'Mabitatiiotl: 
iSliCkdpeare  has^  aceofditigiy  ifitrodnbed  •  %bh  i^jylili^  mM:6  '  the 
witehei^'  etichaMed  ctftddttn/  hi  llVl&ebeth. 


'<  &oun4  about  the  cauldron  go$ 
III  ^d  p<)]soii*df  entrails  throw', 
ifiae 


I 


.  i  /    :  I  ■  ■ . ;  r  •  i  J  * . 

TdridtBaeniidMr  coldest  8ttm0  'f 'J'  ' 

Dajrtiandat^ilibMlthiMvrmBa.   ; 
Swelt«rM  yenom  sleeiiqg  gott 

^  Boil  thou  first  i*  (he  coarme^  JMt !  ** 

« 

This  opinion  reoetv^s  further  aimngth.  wbeo  ^  it  is  odnaidtmd 
how  frequently  poisons  were  administered  under  the  insidious 

.foirm  of  charms- or  incantations  .'*^*  . 

.....        f  .  ' 

*  ^'  tfr)^iptf  ^ihiftcHa  awfualosy  fiJt«.  tn^^nlt^  f;r)7c7a/ayl)^    iupr»oe/y  xai  8i/^c|ibK,o$^yaii 
79  f7o/*«f  x«  \uy/*of  avto/f  «»ri7ai,  iwo7i  &i  xecf  ffittffjuSts  oor^ooiJ^iTof  txxptfftf* 

t  Iiftdt  M4ter.  Medk.  |».  176. 

•     §  ItfanualediTontcbl^a,  to.  79^845.  ..  ,     , 

|!  Sec  al8oInsatuzionimMed.,rov  di  G.'  Tortosa,  vol;  8.  p.  6T-  and  authorities  ihere 
*  dlted.  .  1         .        .  .    '        ^*^'  ... 

«• -^^  fiide  m&y  h^  Olufttt'&eed  Iby  lUkdent  as  weU  as  modern  records  ;  fr^^ 
ttmed  ttmie  ^  th6  C^taut  Nessusy  to  the  treacherous  powders  of  die  diabolieal  Mary 
Bateman.  • 


hsiMftSBOiiu^fBfti^      oimoiQBJlAneeSi  tike  powe^.^'^djedtbig^oqp^' 
tbej  «iirfaceiOfidie<  bodytaivacri^^aeoMtiQir  wluch  «jE(Kiriateiid^ 
liaadft  iof  those jdMt.  ooind;  ia  oont^dt  <ivilh  it ;«  and*  ihiB  &ct  flMijf// 
p^rha|Hi>  tuur««i«istad:  iawippoislmg^hegeiiMtl  WU 
thfi,  poia^i^iia  xQa^fire^Af  thia  repkUe*    PeUetuep  >hA*,<a8tertai|iMj4l 
that  this  corroi;i?e.mfi|tex;^.09dtaipedin;the'T«Bicla^ 
the}8kiii»  of  the  oov^toi  toad  iBma  Bafo),^  has  a  ]|»UoiMS  roUdr^ 
^Dd  an  .oily  pffiist>teqce>  and  to^aDStstofi^^-rlst^  an.iiotd  paii^i 
united  to  a  baae,  ai^d  can6titqting'l<420th.  part  q£iha  j|lEboie^( 
24^  v^^  bitter  fatty  matter.    3d,  stn  animal  matter  bearingr.aioaHp> 
aulogy to ^grialiuie»  •  •  •  .  •.•<'>•  l 

J  It'Wodid ako  appear.from the  ^citrnj^s-of  Diosoorides^  6aklB|^> 
lfican4?r^!^^u*>  ^^liail^  aadtPlinyi  that  the  aofiieiitB  derived J»i 
vBiy  aa^KSetiepoiaoQ  jgrom  tbeiteahare^LejMn  Jlanigu5»»^tbe.  Aj^fy  (i 
sia  DtfikiiM  of>Ii|m«ius ;  aqd/  if  we  n^av^svedit  Ph4hlsttetRW^4tf^ 
was  with  such  a  poison  that  Titus / was.  kiiUed  by  Do«aitiaii.j ,  i  jihi> 

There  is,  hqfweyejV'amplo  groood  tfor  supposing  that  theposi^i 
sona.of  the  ancients  were,  fQr  die^most  part,  obtained  SsGm\  Hbmi 
▼ege^ble  .kingdom,  and  ^ront  the  class  of  nasootic  plants  ;^.  th^ 
they  Wjsre  compoijinded  of'<ag9eiit  variety  of  sachingtadiepta^j 
tdgethqr  ,if ith  others  thc^t  ivere  i^uite  ineitaBMl  useleii)s>  aad  whicli 
memlyitervied^^disgutee .their  ooniposition« \  .    .ii  kj)/. 

Ancient  .writers  also  allude  to  the  blood>of  theibullooki'asKStf 
pois5>ii  \  Themistocles  is.  aaid  by  Plutarch. to  have  dest#03fiadi 
pimseif  by  this  fluid ; ;  apd'  Strabo  •  states^  that;  Midasi  dieduofl 
drinjdngthe  hqt  blood  of  this  animal,  which  he  did,  as  Plutarch 
mentions,  to  free,  hittself  from  the  numeronB  Ultdmelimil^ which 
cH>i^iia%  jbormented  him,  $ogie  historians'  ^asaigti  tbeicdeath 
of  Hanxubal.tp  the  same  draught..  ...  >  ..  f  .  t  h\:  .M«;.ttiiu 
\,i^}^  cespecf  to  the  poisons  eaployed  by  .Tophatiaji>tibm 
Lociista  of  modem  dq,ys,  and  her  in&mouik  suco^&oi}$^i4he«n^  m 
less  doubt;:  arsenic,  corrosive  sublimate,  sugar  of  lead^.  aoid.antH 
motty,t  v^i^  among  die  most  powerful  of  their  instromeuto  of 
torture  and  death*  According  to  the  declaration  of  the  Emi^eroV 
Charles  VILto his> physician' Gardli,  the  Aqna  Toffkuia  was^ft 
solution  of  arsenic  in  Aqua  Cymbalarias.%  I)n  Hehneman.QOUh 
sidered  its: basis  to  have  been  an  arsenical  salt.  Othtics  .have^ 
with  little  probability,  regarded  opium  and  cantharides  as  the 


«  Thcopkiast.  Hist  Plant  Ix.  c.  IS.  Stralio  mentio&g  the  aotion  4if  Jlie  liaajto- 
oerasuBi  88  apoiton,  «ndobierfies'tfaalit«ocMi(»9adeathHlQsthatof  f|^^  .  >^>.i 
-    't*  All'tbesesdbstaiiceswero'AwBdinlhecaricMof  SaiirtCn^  *       s 

$  GewrdcyUihBi  HcrtMl,  coaodeiB  the  Cymbalariato  bedie  PeSi^iMatof  «iiic}i  h^ 
deMsribcs  two  Tancdes^  vis.  die  WaB-peiinywo^  and  the  Watev^^ennywoit^  moAi^m 
Uaaaes  the  **•  ignonnit  apolliecnieB,**  fbr  nsiag  the  latter  instead  6f  the  iforaierf  as 
extMmdy  dangeraoi  and  dafMAve  tb  life^  Modeni  Iwtaiusts  coniider  it  as  an  Anfiva-i 
hinimi,*--A.-C^nEabBha&«ilJn4i.ei.  Ivf-lxH/fiA  TomUSme.  We  aie  aot^mveofmiit 
part  of  this  genus  bdng  poisonous.  The  A.  linaria,  tommon  Toad-flax,^  appiats^W  Imi 
the  only  one  to  l^hich  any  medicl&al'  tirtues  have  been  Mcribed.  Iiiuiaat>  hornet^. 
Mys(Flor.Sttec.)thst11ii0plMtktt8edaiii]p0ta»toaSe8.  r 


^ilA9Bi^^pB9ik0lat3iu  .  FjfDcki*  ujpetlkiag.  of  the  ^^Afva  X!90ama, 
agrees  ^mthiGineliii/t'  thct  it  m  *a  other  thaa  a.  aoliition  of 
apsteio. '.  ThePtt/uif-iSiaxseisiotft^  another  instniaiMLt  of  death, 
^wdhma  tide«oa<|uiice0  the  diabolical  iotention  with  which  it-wm 
a|j|mmiatft— dy :  ha^  bB$a  suppcmd  tQ-baye  been  a  piqparation  of 
iMd ;  idiile^  o|hera  have  considered  it  to  have  oonnated  ofdia* 
moad  daat,  a|Ml  to  have  acted  nechaaically* 

,  Having  thiia;  notioed.a  few .  of  the  more  remarkahle  and  inte** 
rfmtiog  fimilores  in  the  literary  history  of  Toxioolog^f  we  •  #ball 
pjedcdBd  tp  iCOQsider  the  subjeot  of;  poiBoos,  <iQ  relati<m  to  their 
oipcsaiion^ 

A  poison  (Tojriciim,  Venenum,  Virus),  has  been  vefy  cortiBolly 
defined  by  jQmelin  to  be  a  sabstance  which^  when  adininistered 
iptenaallyi  or  applied  externally  in.  a  small  dose,  impairs .  ti^ 
health,  or  destroys  life.  This  definition  is  adopted  by  Mead^ 
SpoocffQl,  Plenck,  and  Tortosa,  and  is  to.  be  pre&rred  to  every 
otber^^aottonly  for  its  simplicity,  but  for  its  independence  of  an^ 
tbeo^ifelatiye^.to  the;  mourn  operandi  of  s^cb  ageo(;s.  But  it 
will  M  seen  that,  by  accepting  this  definition,  we* are  nece^sa^ 
nlyiled  to  adaiit  the  fact,  that  poisoning  may  be  acute,  or  chro- 
nic; that  is  to  say,  that  it  may  at  once  destroy  life,,  or  prodMice 
a.  disease  which  can  be  protracted  to  any  indefinite  periods 
Af^r  the  erroneous  and  vagae.  notions  which  have  been  enterv 
laiaed.-upon  the  jiubjeet  of  '^  Slow  poisons, '  it  U  highly  essi^* 
4ial  that^tthe  latitude  of  pur  belief  should  be  accumtt^ly  asc<N^ 
nuQ6d,.and  the  precise  meaning  of  our  terms  defined,       .  >      t 


ij.» 


u  •■  ,OJ'SIo^,Coufiigculive,%andAccumulafiue'Poi9oniHg.^        ^ 

^i-l.' JSimv  Pohoks^-'^hccofdvOig  to  the  popular  acceptaltofi  of 
the  term,  they  may  be  defined,  aabstancea  which  can  be  admi^. 
niiteced'  iniperceptibly ;  and  a  single  dose  of  which  will  operate 
an  gvaduaHy,  -as*  to  shorten  Ufe  like  a  hngering.  disea^ ;  their 
forae,'  at  the  san^e  time,  admitting  of  so  nice  an  adjustment  as 
W  etiaUe  the  artist  to.  occasion  death  at  any  required  periodi 
^e^have  now  to  inquire  how  far  such  alleged  powers  are  ooui- 
aistent  widi  the  knownlaws  of  physiology.  It  canndt  be  denied 
that  certain  substances  have  been  introdnced  into  the  aUaientary 
canal,  where  they  have  remained  for  an  indefinite  period/  with- 
*'      '•  '  .  »        ) 

*  Mao.  de  Toxicol, 
f  Hist.  Oeneral  de  Venen,  mineral. 
•  f ,  Botirbaofie  gitea  U8  the  folWwing  definiltan.  *^  FeneAum  dico  onme  iUud  qnvd 
ing*»ium  tM^  spi^liealMU  cwtpiif  tnkm  m  etpage  hwmamo  tuuUUiumm  esiHat,  igHk 
per  ipuun  earn  muiatiomm  umi  tmpttMmr,  Medieamentum  pneterea  in  eo  differt^  fuod 
ipiMfq^ttm.fmit^m'U^tio,  in  iaminiem  iendai^  mctmnmm  vUq  c0rpu$  mmiait  ui  cr  9ano 
mgtnmji<rt^  n%i  ttdtufr.'*  UPiiBleGl.  Acad.  T.  vi.  pi  SSS.)  Hiifiiiuuin  haa  Aimiahed 
IM  with  •  defioitiaa  iaia  azcepUiOQable .thaa  the  fiMnsgoiiigy  but  atiUiaferior  to  that  of 
Gmelitu  '^  jilU  naiura  fwr,  qtua  tj:igHa  nutU  et  ntummM  partimm  tm»iiai9t  knui  iemk- 
pmwsmw9t»m  mtqiu  ordhtum  m&inmm  ^i^lutm  perpertmii^.  vtlpkme  deslnmni  i  ^  has 
vdcnri  jnkpi  r«MM«.**    (M..  iU  S.  T.  lU  p.  j^S.) 

, ;  jg  We  ha^e  adapted  this  tanii,.«s  one  that  has  batii  in  pve^rious  use,  although  we  a«e 
by  no  means  satisned  thai  »  UKne  expreesivt  mwd  night  not  be  found, .    , 


^xoiltiA  ft'diMtti^  thM  hoB  tef mmaled*  fatiliy  9  i^  ihe^lMidM 
Medieal  Ml  Phyiiosa  i<mttoal  tot  Foh#aarj>  lAM,-  a  IMe  kl 
ftlalM  iar  tvfcieil  ikalk^  wda  ^)deairioned  by  «  ^^Mlate^idl 
In^dg  UMtged  in 'the  efiaifiine^  ^iIm  appetMlk  TenoHMrawi  *  mtA 
iA  the  £diiib«lfgb  Medieift  ftnd  fturgtcal  Joumd  Ibr  Jidt,  lftl£^ 
^e  have  an  aualosolKi  oaae,  cfe^motticaltd  by  Oti  Brig]^  KT 
ilver|iOfi^li'  ^^bevedie  Appefidix  cbbci  dphM^Iailed',  e^isg  to  IIr 
mttatiofi  of  a  httinan '  to^ih  'nrhidh  was  fWcild  atiekiiig  tki  itt 
eti^tjv  Mr«  Childreii  haai  Uitely  comrairticated  to  th^  ifoyal 
Society  a  case  where  a  concrettoii  in  the  eoloti  prodaoed -derail 
tipon  enamhiatiott  it  waa  fdund  'toe  60iitatn  it  fhmHtboM^  as  e 
nacleua^  and  to  conaiat  of  ft  fiii^  fibrotia  vegetable  stibdteiHHJ^ 
from Iheinnet  od&t  eiifd<3fping  the  fai^iiia  of  tteiMI^  abd'ti^MGh 
«ir«»  defied  from  the"  oatmeal  lipon  ithioh'tfae  6€Nteafledt4iad  tM 
(Phil.  Traiia.  18S8.)  However  dMposed  tte  diay  feeiy  byulbreiA 
«analruetf  o*  of  the  terln^  to  eeinaider  atioh  agents^a  a/mrpOiiOns) 
ttMiveiyevideDt  tbit  the|r  can  rarely  have  been  madeatibaM4 
vieiit  to  >tb6  puapoaea  of  secret  pcaaoBing;  aitfioii^  a^otm 
oeeurred  IB  the  praetiee  of  tbc  author^*^in  wfalobttgirlawalfoiae^ 
at«'eatppte  peHoofor  the«V4Hr«d  poi^s^  of  dastroying^  berMlf ; 
lihet«mnprod«eed a  diaease  Wkith  tetimneA okrailie  fot it'^trf 
oonaid^raile  pcfriodi  wheii^  aAe^  si  litpse  df  five  years/  they  'frm 
voided;  feHnd  the  young  woman  recovered;'  '*A  aimdas  atteaaM 
Uraa-ftlao 'made  by  Theodore Oardelle,  after -hii-  convictioiiim 
tiie  murder  of  Mraj  King  ^videanH)  \  he  swaHow^ed  fi1ntmfbep<t]f 
hal%ence>  for  the  purpose  of  desrfroyin^  himiMlf,  batwitbouttmy 
iU.eiieet  Dr.  BailU^/  in  his  ^  Morbid  Atiatooi^/'  irdhtiasva 
HMiAaiioe  whafe  five  h«^)eAce  had 'been,  lodged  w  a  pooafa  iiltiie 
alomaeh  for  a  considcfaiile^tnaei  witha«it)Oceai^aia|^  sMytiaiital^ 
iKm^  and  Mr.  A.  Thcaaaeft  ba»  alclo  funiiabed»iia  with  lwo*ailB» 
logous  casea  in  ofaikbien,  in  one  of  whioh  the  topper  ^ooiii 
rrnnatnad-  six  months  in  the  Qnt6^nes>'iand  ia  Iba  xm&t  two 
aaonths^  •  These  ftotd  furnish  aafficltant  data  to^enable  'ther|Miiei^ 
ftttionfrto  atppreoiate  lhedag|»a  of  danger  attendant  ttpefl;iMali 
accents  «nd  to  determine  how  fartheycaii<c<ferbetoiiieatfeeM»i 
lul  insAfumenta  iM  the  hands  df  the  assfMsiti,^*  •  u  ^'r^  ;  ^^*\\\> 
rAutiitfaaa  been  tsdppoaad' that  oertaito.  bodieSy«lia^k8By(ete» 
wel,  diamonds^  agatesi  smalt>  •&&.  iprheu  administered  in  the 
form  ofpowder,BO  lacerate  the  membranes  of  tiie  stomach  by  HtkB 
sharpness  of  their  particles^  as  slowly  to  destroy  life,;  /and  j^ppn 
the  same  principle,  it  has  i>eea  asserted,  that- biunaii.WKf 

I  '  * 

*  Tfan  cMe  te  detiiled  in  hii  <  PhsniiMologiii,*  vnder  the  trtfde  Ci^  fM^fHim.^ 
-f  See  n  intertttiBg  paper  by  Dr.  Maitet,  in  the  I4ib  tolume  of  thelfcdiUHMChiJir- 
gieel  Transactions,  entitled,  *^  Aeeonnt  of  a  Mail  -wlio  Imd  Ten  ¥oai«  -nftef  bai^g 
awaUowedamimberofChMftHnites.*'  *^    "« 

X  In  Hie  reign  «r  LMs  XI V.  Henrietta,  BneMi  of  OiMns,  iiwiat»«lii*e%taa 
poisoned  by  diamond-dust  mixed  with  powdered  silgaf.  -  Tito  (uune  atAMldSii  tliMie* 
Mted  among  oiher  extraMttUry  iMAMtSj  whafiBgbemnaimBisaimlDiireridfi&ir 
Thomas  Orerbttry,  •  " 


frequently  employed  in  Ttrfkey^  ftnd  ^hkt  it  indtieei^  "by  irfititttoll 
ft'  ehfonic  disease  rMeMbiiifg  ieiilit^i*.  With'Vdspecf  to'-ttif^ 
dangt^f 'mieif^  from  f Uif  iff^eitifon  5#4ktiiioifd  dtot^ensinil  pieH(f>k 
der,  powdered  i^htei,  ftod  dii  lik»;  thfef<r  irttU  tn ay  btr  miI'M 
exiirt  BOihc^  diffsi^nce  6f  ophiioi^:  '  OiOd&fit/^Mmidftfziiitoyt'^^ 
Jd;  Le^iuvilge^liaVefepotted  e^perinkentv  made  itmn-mM  atlrf 
iiifertDr  ahimalHy  in  which  tio  bad  cofiseq!l^ii(5e9' followed*  tMi 
administratidti  of  6tich  bodi^ls  i  whefeai^  Sefaufi^dsj?  aiid€arda<b 
iunf  cite  inntatices  where  pei'sdits  hate  died  6f  ill<iemtionftt)f  CM 
iltbmacb  from  each  cauatit ;  sotd  thiir  c^iott  teceivea  tbeen] 
Jiort  <yr  Plouqaet,!!  «tollj*»  Giilelih,tt  Fbdei*,$f  MtdiOttji 
ritmck^llll  »rd  many  others.  The  modern  pathologist  WiH  w 
find'mticti  diflStcuHy  hi'TeeoncfKng  siKih  60ild)ctt»g'teadlnony: 
Th^  ex^eriffleetttdiat  nlay  admipi&fter  metbatlidal  stA^taneea  K 
thoaaahd  times  withottt  producing  any  iH  etP^tts,  iMlitcf,  mSkt 
aeriaiik  jcn^matances,  the^  moat  tritial  beidy  tasty  Mge  itt  lM 
isteetines  and  produee^  death  i  bat  sUfely  the  oCfoHaimial  <0CMt^ 
fence  of  atreh  accidents  ooj^t  not  to  *  confer  the  general  tillr  of 
jieJvoii'npon  the  anbst&nces  which  ntsif  bappeii  to  pfc^ce'dtem. 
*  'Hafitig  ihna  <&apo8ed  of  a  considerable  mnnbet  at  bcudiiei^ 
which  have  been  ciass^'as  ifottt'poiaona,  We  may  pfoCeM  lo 
obserre  ihat  mdst  df  tbe^cythfer  dabatahcea  Which  hat«  *fbttlid  a 
|dai^'in  tile  aam^  ditttiem,  appear  t<y  tia  to  deaetf^  tAMid^ratioil 
irMer  a  teiy  dtffifr^tit  head^  and  that  we  ishalt  g^tf  fid  i^  lotftck 

dfoscdrity  tfj  adopting  the  following  afrangement. ' 

^^2.'  (^nsecutive  Poi*o*it«gf.-^Whefe  the  patleiit^  hartog^  r^eo^ 
vered  ftom  the  acute  ^^ctd  occasioned  by  the  ingestiotr  tft'^ 
aitigte  doae  of  poison,  subsequently  suffers  a  aeries  of  aymptdfiia 
frdm  the  injured  stmc^tore  to  wlmh  it  had  given  Origin*  By 
teferring  to  our  dtefiniUon  of  Bl&9ti  potso^mgij  t^e  ah^H  at  tnnMI 
peroeire  the  stHklhg  and  important  dtstinbtion  betweeli  thai 
and  contaecuHfie  poisoning.  The  following  ciuse,  related  bV'H^ 
OrfilfBiy  may  serve  as  an  illustration.  Maria  Ladarl  dfattK'tqf 
liiiatake  'a  spdnnftrl  of  aquafortis,  the  most  violent  aymptdms 
suneirened,  but  which  by  judicious  treatment  ghMnalty  atdbM 
siaed,  when  at  length  she  passed  by  {itobl  a  long  membvanduli 
snlMtance,  roUed  up,  and  which  representcjd  tiieformof  thMlteo- 
nha^s  and  stomhch/  and  which;  in  fact;  was  found  tot^tdas 
mterior' membrane  df  these  organs  ^  fhrai  thdt  moment  the  aen^ 

*  Old  womto.  in  the  country  recommend  ihe  saiiie  rem^y  for  the  destruction  of 
iranns;  prolMibly  tlie  medidae  and  the  ponsoti  m<y  be  equally  effective, 
f  Sagsi  Sdentif.  e  Letter.  deU*  Aocademia  di  Padova,  torn.  iU.  p«  1 1,  p.  1. 

;.§    I>BVitDaltS. 

II  Comment,  super  Homidd.  p.  TiT. ' 

♦•  Ratio  Medendi.  Piut  Vl.  p.  60.  <  *      .        - 

.•rf>'Hffitt.aBtiridd6lirii«hii'lkiiHMl»  i'  -•-.  .j.  • 

±t  Med.  Leg.  torn,  ii  p.  170. 

Toni.it.  p.  340. 

Man.  deToxicoli* 


•  <*  .»   II 


mpl)Mll.&£^  the) .  accident  sm.  experienced  a  sudden  Bhoekaod 
diQd*  j}-AIi'*.Xa^n^  ifl^obaervuig  upon  oases  oCibis  kiad^asBer^ 
that  the  synipigiiiS4>j(adtK:ed  .at.mstby  tbeniUic  add  decieiaa/ 
HV^APfiybily. ;  c^  ^^  ^t  the  end .  of  a  certain  period,  the  iotenhil, 
il^fp^^ei  of  the,  digestive. canal  is  struck  with  death,  and 
ipownon,  and  the  person  dies  of  a  marasmus*  Foniyce^.  relate^ 
ti;^  ea^e  of  a  womaa  who  was  subject,  to  chohcs  for  the  sfumesof 
t^l^y  yes^rsi  in  consequence,  of  having  onrelaken  an  infusion  of 
ihepu^)  <>feolac]|P,ath  prepared  with  beer.  This  was. undoubtedly 
mij^Ktraordin^ry  instance  of  idiosyncrasy,  but  it  is  pcoUahle  that 
soiv^  oirganic  lesicm  was  occasioned  by  its  o(>eratiott>  itoij which 
th^  subsequent  suffering  is  .to  be  referred.  We  have  bitbetto 
o||ljr,|cansiaered  the  effects  that  may  arise  firoo).  .the  ingestion  of 
a  single  dose  of  poison,  but  there  are  numerous  and  very  interest- 
inf  f^9Aesk  in  which  fatal  results,  have  been  .produced  by  the:  vefie-; 
tif^oUf  of  ,9malIdoses  at  various  intervals^  We  therefore,  propose!  ^ 
a.tjMl^»iPM,.n6W  subdivision  of  our  subject,  viz.  ...i    L 

/dm  ^ccumfilativ^  P/n9(ming4-^By  the  repeated  adminiBtrationr' 
of,^'fabf(tf^<9e  in  dcse^  of  which. lao  sii^e.one  could. o6«asioiji 
hfiimitby^  whicby.by  gradually  accumumting  in. /the. system^ J 
^4ri iB^f^ly ,9CCftsiona  disease  ano.  death.  . j  .  i . i . . i  U: 

Th^ , familiar  operation  of  menoury.  will  .at.once  saggiest  ilselfi 
to  .th^  ipbyfipim,.  as  a, striking  illustratLba  o£  thatLS|»eeieB  «f . 
P9ifi(uimg) which  we  h$ye  vier^ured  to  vaioa  .AccumtdaiiiHty>maAi 
t^  the  6)rensic  sAadwt  theyeffiacts  of  this,  metal,,  in  iieiexienoeitfl^ 
suqhaiq^islity^^will  form.a  moiiethaii^Nrdinavy  ofafeetiof  iBtcq[ebty> 
as  jipy^ilving  qiAestions  which  have  fiequantlgr  embarrassisd  judin^ 
cial.jbnqiairy ;  >^>  tor  instance,  Whether  it  con  lie>dorn)ant  anjr.. 
copside^^ble  time,  wjithout  betiraying  its  ei&ctsmpoq /theconati*^ 
t^tipn^.  and,  having  displayed  its  powers,  and  tbe.symplo«ia; 
hA?iQgr.^ub«itdedi  vi^,.  s^vation, .  file..  Whether  they  eta^b^ 
rei^e.wed,.?iHithQut  a. freshsj^plication  of  the  substance?.  See 
Gftrrfisivfi  Sublimate*  .  '  .  i         .-.     i:    i  ii 

To  bow.  many  substances  this  power  of  accumulatiou  extends 
is a;li pre^eiiit  not  well  understood. .  It  may  occur  in  'those ^ that! 
apt.  %  absorption,  and  in  those  whose  setioa  is  wholly  loeaK 
AjTSOniCk  digitalis,  and  several  of  tlie  narcotic  .plants^  as  hemlock,. . 
mayiMndaubt^dly^pcDasion  serious  mischief  in  tlus  manner,  as* 
tW aujJ^or  has  .more  fuUy  explained  in  sinothier  work, f  .and  /wq 
have  lately  heard  of  several  ratal  cases  arising  from  aocumulaitect  * 
masses,  of  magnesia  in  the  prima  tfi(c,  from  the-  hiibitual  u^e  o£ 
small  4Q8Q8(of  that  earth.  .   .   '    j  ii  .: 

.  The  history  of  many  of  the  arts,  especiaUjr  those  ofmetalhirgjrv  - 
WQ<U4  fumisn  abo  abundant  examples  of  this  kind  of  poisimtRgL 

.These  few  faets  ace»  we  trust,  sufficient  to  authorise  the.foteM 
going  anangement,  and  we  apprehend  that  the  adoption  of  the 

t  PhMmftcologiip6&<dit.  fA  wp.  894,  ' 


>i  •; 


A  I         t  «4 


dbltoctiMs,«poR*winck4tM  ftuDde^/w^      ofigi^ilt  sc^Hs^  iW 
eaJtabUfiliing  fixed  and  definite  aotions  witb  regard  to  the  cih^^nto^^ 
opep&iioQ  f^  poisons,    itmay  pecbaps  be  ilsefo)  tt>  {>peseQt  tb^r 
readeBwiUi  asynapticml  i^^oapitdalioQoftba^at)]^      .  ,  '« 
.  JL  Siow  .Poi^nrf^A  iftingle-dose  is  au^oient ;  wbich^  pi^uces' 
. :. ! .  >    ,  upofl^  its .  adnuaistva tion  no-  'Sendiblo'  effect,  bat  gradaaMy i ' 
,.'.  undermines tfaeihealth.    •  •  .      ^     f. 

\JL,.C(msecijUive  PoisoM^-^A  sin^e  dose  is  suffieient ;  pfodoofngil 
» .\  .  toe  most  violent  sjmptoaiSi  very  Aohiy  after  its  inges*; 
,  .  >;  tiooi^  but  wbieh' gradually  subsidf/apd  the  patient  10  s|}p«; 
poaeicL  cared ;.  wnefiy  at  some  fature  petiod^  death  takes, 
*  MpiajcpiiroBi  the  ov^anio  lesions  that  had  been  occasionfied.; 
^.A»».Acewnulative  fimsoi^-r^Mmy  doses  kre  reqaired-;  the, 
^fEeictsbeing^MPoduced.by  the  repetition  of  doses  ^hioh, 
•Avould^  iiiiib'iiMfv^yy  be. harmless*  '     r.    ' 

Tj^rjii^still  cemains.^noiher  point  of  view  in  which  it  is  essea^ 
tial .tor regard  the  operatiox^^of  a  poison^  in;  order  to  establish  a; 
distinction  between  those '  sab^tances  which^i  in  a  given^dose, 
wiU.dei^mEfe  ^imderevefy  oircum^taned  of  eoBStitafion,  and 
those  whioh. occasion  deatb' in  consequence  of  some  constito*^, 
tionoL  peculinrity  in  the  individual  to  whwHu  they  may  ha^e  been,' ' 
administered;^  and  which  are  innooaous  to  th^  -^^eneral  :qASustt|df 
mankind  ;.tbe  gcada^ons  by- which  food,  me^Mimey  and  poison^ 
are  thua  ^cpabted  to  bcaacb  into  .eadi  ^tber  csmnot  be^qefided,» 
lii^oau^e  tlie  c^  with  which  they  are,  related,  deQr 

^enemlmUonvTHedis^nbtionjr  however,  mast  beacknowIedgt4. 
a^d^presei^ved,  and  we  kiiow:  no  terms  better  adapted  for  cpcpresi^ 
iBg).ct.  than i those  ofAbsf^lute  and  Melative  poison^^  and  ouc 
readers  jure  accordingly  requested  to  receive  them  in  oonfoifaiity 
with  itlus  explanation^  whenever  they  occur  in  the  foHowing 
pa^es.  MEverjr :wofik  professing  tx>  treat  .the  .subject  of  poidons^ 
abounds  with  iiistat^oes-,  in  which  articles  that,  by  universal  coor^ 
sent;  aretoonsidercdumocueus,  hafe  occasioned  the  most  dii^ 
ful  efl'ects.  Mor^igni  relates  a  case  of  a  person  who  diedtflrom' 
eating.bread  macH)  with  the  ftirina  of  the  ebesnut.  Br.  Winter* 
boUK>iu^  s^yi  tliathe  is  subject  to  severe  nettle-rash  after  eai:|n^ 
sweet  almonds.  Scheukius  relates  a  case  in  which  the  geoenu 
liiW;oF  astringents  and  cathuriic^  wvis  always*  reversed*  Dotiatti^ 
tells  u&  of  a  boy  whase  jaws  »»we!led,  whose  face  broke  out  iiv 
spetsv  and  wbo6e«.iipaiicothedv«utlie«iei»er  he^eat  aii  eg^ :  we 
nugtit  add  many  mure  eKample«,  but  it  is  i>eedless  to  encumber 
a}<sabje4:t.  with' illustratioi>s<  which  is  already  so  obvious  and 
indisputable.  Nor  do  the  anomalies  of  constitutional  idiosyn- 
crasies.end  here^  fov  they  not  only  convert  food  into  poison,  but 
they  change *poijion  into  food)  dr  at  least  into  a  hWrinless  re))ast. 
The  iliost  extraordinary  exemplificaftiou  of  this  on  record  is  con- 

«  See  Medical  Facts  and  Obftervatioiis,  vol.  v. 

tSeoM.  FonquevUU'E  ^H^Vu]r•||e.4c  A]«rtti'*.«lwM«>TlkdhitMi*ft  Travels';  tmA 
Notes  to  Loid  Byion^s  l%ade  HftiM's  FQffimagi.  «,  i  I 


tained  in  the  history  of  the^itoa  alf  0on<f»ifti60|Ae»  as.fdated 
bjr  M.  PouqueviHey  physibian  Co  the  FVeoch  ahiiy  iii  Egypt:,  and 
who  was'  a  prisoner  at  Goantaotinople  in  the  year  17d8..  '*^  This 
maa/'  say»  he^  *'  was  well  known  all  orer  Coostift^tinopley  by 
the  name  6(  Sbleyman  Yeyen,  or  Snleymany  the  taker  oi  corro-. 
site  -^ahlimtte.  At  the  epodb  when  I  was  there  he  was  aup* 
posed  to  be  nearly  100  years  M^  having  lived  nndet  the  SnltpAS: 
Acianet  IIL  Abdul  Hattiet,  aM  SeliM  III.  He  had  in  eai4y  life 
habittiated  himself  to  taking  opitim ;  bnt,  notwithstanding  that 
he  constantly  increased  the  dose,  he  ceased  to  feel  from  it  the 
desired  effect,  and  then  tried  Stiblithatcf,  the  effll^^ts  of  which  he 
had  heard  highly  spoken  of  y  fot  thirty  y^etirs  this  old  taan  never 
ceased  to  take  it  daily,  and  the  quantity  he  cotid  now  bear 
exceeded  a  drachm;  It  is  said,  at  this  epoch  he  came  into  the 
shop  of  a  Jewish  apothebary,  and  asked  for  a  dts^hm  of  silhli- 
fllate>  which  he  swallowed  immediately,  having  first  miKed  i%  ii| 
it  glass  of  water.  The  apothecary,  terrified^  and  fearmg  that  h« 
ahonM  be  accused  of  pofsonirig  a  Turk,  immediately  shut  up  hto 
idiop,  l^roaching  himself  bitterly  with  What  he  had  done ;  bili 
his  surprise  was  very  great,  when  the  next  day  the  Turk  cani0 
again,  and  asked  for  a  like  dose  of  sublimate/'  ' ' 

Morbid  states  of  the  body  may  also  exist  which  are  capable 
of  resisting  t6  a  ceHain  extent,  or  of  ni6dlfying,  the  violent 
operation  of  particalar  poisoms.  In  the  history  of  *the  Royal 
Academy  of  Sciences  for  1703,  a  case  is  related  of  a  woman, 
who  being  tired  out  by  a  protracted  dropsy,  under  which  hei* 
Irtrsband  nad  anflibred,  charittibljf  admittiistered  to  hhn  fiffaeen  <n* 
twenty  ^ins  of  opium  with  the  intention  of  dispatehihff  hiin  \ 
but  the  dose  Immeaiately  produced  such  copious  evacuations  by 
sweat  and  urine,*  that  it  restored  him  to  health:  This  relation 
vrUl  immediately  recall  to  the  recellection  of  the  classical  reader 
the  story  fecorded  by  Plutarch,  in  his  life  of  Crassus,  of  Hyrodes 
king  of  the  Parthians,  who  having  fkllen  into  a  dropsical  com- 
ftlfeiAt  had  poison  (aeonite)  administered  to  him  by  his  second 
son,  Phraates,  but  which,  instead  of  destroying  the  king^  a«^ 
intended,  cured  his  disease.  The  son,  however,  having  thus 
-feiied  in  his  attempt,  shortly  afterwards  smothered  his  father 
with  his  pillow* 


Article  VIIL 


Speculations  and  Inquiries  respecting  the  Jmticm  and  Nature  <jf 

tertain  Compounds  of  Sulphur. 

The  cases  in  which  sulphur  decomposes  water,  and  cpmhiuoB 
With  onek  or  both  ofi  its  clemeats,  may,  perhaps,  be  reduoed  to 


IBVk^'  certain  Conipm^^^  S^tpHifi'.  IM 

I  h  Th^  QCl^n  of  a  metallic  4M]^hi»etv  ^  •  .i>  ^r. '.    s. 

'  2;  The  action'ofantetallSc  oxideiiod'^  .   i\  \. 

^  3.'  The  action  of  a  metallic  oxide  atMl  a  metallic  sulphufet.  • 

'''ThesimpleBt  eafa^ys  ibat  ef  patting  sisripburet  of  potassnim 
into  water.  In  thi»  case  watier  to'derccRiaposedy  the  oinrgieti 
foMing  potash  with  potaAsi«Hfi/aiidthehydl*ogen  faydrosalpharie 
a5t^  wfth  the  sulphur ;  and  supposiog  tl^at  an  atom  of  stilpiwre^ 
of  potassium  is  decomposed,  there  mast  of  course  be  formed  an 
atom  of  hydrosulphate  of  potash  consisting  of 

:   <        1  atom  hydrosujphurie  acid  (1  + 16) . .  «  17 
I  atom  potash  (8 +.40) ,..  w  48 

'  -  When  potash  and  sulphur  are  boiled  together^  the  action  ja  c^ 
ooiirse  more  complicated.  Water  must  be  decomposed,  for  ait 
jbcid  added  to  the  solution  e^^lves  hydrosulphuric.acid,  ,and  i^nh 
plHit  is  precipitated.  Now  bydrosulphate  of  potash  is'  nc^ 
dei^oinposed  by  au  acid  so  as  to  precipitate  sulphur,  and  p)or&- 
over,  although  wiiter  is  decomposed,  what  becomes  of  its  oxygen? 
Poes  the  following  take  place  ?  .... 

1.  atom  hydrogen  •..•,•••••. =     I 

f       ':       1  atomsulphur.  •  d'..  ••'• « s  16 

HyarosuiphuriiB  auid  .  .•».••.......•.•  17 

*  *  '  1.  '  ■  • 

And  dbcis.the  atom  of  oxygen  uhite  with  another  at&m  of  ^iilplmr 

to  f(irn^h^posul[^hurous  acid?  Thus 

4 

1  aton)  Oxygea«. ,.•«••  •••^.  ••  4* ..«.  •.•    8 

1  atom  su^^iur » ...•.;.  ^«  ».»•  16  .  ^ 

Hyposulphurqus  acid^  .••••...• *  24 

Thi9  appears  to  be  probable,  for  it  will  readily  be  gtanted  A^t 
oxjrgen  IS  not  evolvedi  from  ffae  d^cobippsition  of  the  walev^ 
while  it9  hydro^n  is  forming  bydrpsmlpburic 'acid.  The  oxygM 
canuot  unite  with  potash,  for  Uiat  is  4readyaii  e^ddei  aoa-lt 
ceonot  convert  it  into  peroxidi^,  for  that  is  depomposed  by  water* 
As  thea  in  this  case  both  the  elements  of  the  water  appear 
pecessarily  to  combine  with  the  sulphur,  there  aie,  pemaps, 
formed  hydrosulphate  and  hyppsulphite  ipf  potash-  But  beije 
agai;^  a  di^culty  occivs;  y\fh^  %drQsulpbate  mi  hyppsi^- 
p^tte  9f  jpotash  are^  treated  with  an  acid,  although  hydnosulphii^ 
Vfc  acid  w>s^  be  gj^vea  outbytbe  d^compofeitiaa  o{  the  fioiiin^ 
aalt,  neither  of  .them,  1  believe,  yieUs  sulphur,  which  is  w^ 
Unpwn  jtp  b^  precipitated  ^rom  the  solution  of  sulphur  in  potash. 
Is  there  a  third  coippound  fornied,- which  is  mensly  auiolution  of 
sulphur  in  potash*  and  in  -which  ^np*  water  is  decofnpeiied-I  fe 
there  in  fact  formed  a  real  sulphuret  of  potash  ?  This  appetf&to 


itoeptobabla;  in  which  cas^  we  shbuld'hav^,  ^y^fflis^^ng^'istll* 
nlNur  in « soltttiidtiof  M«a»h/     ^  '    -^    •    i  vr    iHtJ    i' 

\„,       ,._  Hy4roi*ttlpbate  of. potash*  :.:^>     jiv   or- ?'' 

..//  ♦  S^ulpfiuret  of poteftb.     ;r  »    .  -       .-ij 

Without  the  existence  of  thelakt  compound,  T  3o  nbi'see  fcbw 
Sulphur  could  be  precipitated  by  an  acid ;  an4  unless  the  first 
existed^  hydrosulphuric  acid  could  not  be  evolved  by  the  same 
means ;  and  it  seems  requisite  ^  suppo&etiU^e  ^if^t^nce  of  the 
second  in  order  to  dispose  of  the  oxygen. 

This  subject  wiU^  perbaps,  admit  of  illustration  by  t/ibaethns 
w&at  happens  when  chlorine  is  pas^^ed  into  an  aqueous  sdlutibb 
« of  potttsL  Ilie  water  is  decomposed,  its  hydrogen  combines 
ivith  cUorine  to  form  hydrochlohc,  arid  its  oxygen  wiiH  sinolfa'er 
•jiortion  of  chlorine  to  form  chloric^  acid  ;  this  then  ife  berfScttjr 
anklo^ous  to  wl»tt  I.ha^e  supposed  to  occur  with  sulphur?" It 
might. indeed- hie  imagined  that  the  sulphur  is  conveitejidto 
.su^hortc  acid  instead  of  hyposulphurous ;  but  (his  i^oe^  [,  not 
liappen,  for  the  sohitiob  when  decomposed  bv  muriatic' afcid 
amrds  no  traces  of  the  sulphuric  on  tne  addition  of  a'bJltVtifc 
•alt.         -      •       .      ,.  .•••••'  ^    ■    •;■  ':' 

Whether  a  eompoui^  of  chlorine .  tmd  potash  exi^s,  I  ^noW 
not;  bat  chloruret  of  lime  is  a  well'-known  compound,  aw^lf 
cbhvrate,  and  oonsequently  hydiKDNDhl^rfit^  of  finie  'can  alsO  /Ue 
formed. by  the  acdon  of  chlorine  upon  water  and  lime,*  m@ii 
the  parallel  between  the  aictions  of  chlorine  and*  sulphur  wMBe 
eompiete;  we  should  have  hydfosuilphate,  hyposulphite,^  aiM 
chloruret  of  lime.  ,  ". 

'  -When  sniphiiret  of  antimony  is  boiled  in  8o|.utiQh  of  potei^h, 
what  happens?  We  have  sulphur,  a  metallft;  oxide,  and  a  metal, 
:  operating  vpon  and  decomposing!  tvuter ;  and  when  ftoda  is  used 
in^tetid  of  potash  (which  is  the  same  for  the  argument),  a  crys- 
^tUKied  sBfitis  obtained,  V^hich  corisi^ts  of  hydrosf^lphiiricj^^t^ia, 
soda,  and  oidde  of  antimony.    When  sulphuric  acid  is  aHS^'to* 
4lik  volution^  hydfosuiphunc  Acid  is  given' out,  anfd  sulphate  of 
-ttoda'foiined',  by  the  decomposition  of  the  hydrosulphate  of  sidiSi; 
*btitdie  hydrosulphate  of  sintimony'fiot  Vtiti^  d^tobipoi^ydll^Hfe 
anlphofie Hcid  imd  (uiiless  when  if  foims- adobble  lglilt>|'bdh&; 
ridraiiUevitas  precipitated  of  ani  orange  C0flour,c0f)sisith^'  tfiBre 
is  no  doubti  of  hydrosulphuric  acid  and  dxide  of 'annihoH^. 
'Now  it  is  by  no  means  easy  to  discover  what  happens  in  thia 
'case.    Let  us  suppose  we  are  operating  upon  an  atom  each  of 
'potash,  antimony,  and  sulphur ;  if  only  1  atom  of  water  be 
decomposed,  then  protoxide  of  antimony,  as  we  have  reason  to 
suppose  is  the  case,  would  be  formed  by  the  union  of  44  of  anti« 
mony  with  8  of  oxygen.    We  have  then  16  of  isulphur  to  com- 
bine with  1  of  hydrogen  to  form  17  =  i  atom  bydbsulphuric 


f(f^d;,hiit  Una  wouM.  be  uiffieiioai  oply  ;M>- saturaU  .dftfaf r4B 
of  potash  si  ^tom,  or  52  of  protoiu^  ^EantknotijiF.  wpA  aitaifap* 
This  is  a  difficulty ;  but  as  a  double  salt  is  evidently  formed,  may 
we  not  suppose  tluit  the  metalKii  ostides,  oxide  of  potassium,  and 
oxide  of  antimony,  form  sub-bisalts  with  the  sulphuretted  hydrii- 
gen?  or  so  to  speak,  diat  they  each  take  half* an  atom?  We 
^should  then  have  a  salt  consisting  of  •   '. 

1  atom  hydrosulphuric  acid  •^...*.,  =   17 
1  atom  potash  .  ••..••«••••.  J  ••.  •^ .   =  4o  " .  - 

'  '         1  atom  oxide  of  antimony.  •.•'..'•••.  =  62       '    * 

•It  can  hardly  be  admitted  that  more  tliail'oaeatom'Ofi Water 

ifi  decomposed  ;  for  in  tt|at  case  we  should  increase  th^  ttiffitnllPf ; 

..aioce  not  only  would  there  be  3  atoms  of  hydrogen  to«afiibliw 

,«(ith  I  of  sulphur ;  but  either  hyposuiphuroud  aoid^or  ^p^dOade 
oif!  antimpny,  must  be  formed  at  the  same  timec  now  for  ^e 

.former  the  sulphur  is  evidently  insufficient,  and  percMtdes  lose 
oxyjcen  by  exposure  to  the  action  of  bydrosulpburie  acidii  ^*  ": 

f.    i%e.  action  of  hydrosulphuric  abid  upon  metallic  ondes^'is 

•  ^duciblje  also  to  three  cases.  Firsts  when  they  eombtne  witkottt 
^itber  being  decomposed,  as  when  potash  unites 'Wtth  it  tnitsua 
an  hydrosulphate.     In  this  case  neither  the  hydrosulphuric  ddd 

^yields  its  hydrogen,  nor  does  the  o^ide  give  up  its  oxy^ear.  '/The 
same  appears  to  be  the  case  with  oxide :  of  antimottyv  exeeptsmig 
j^at  the  compound  is  insoluble  in  vi^ater.  The  second cuie  is 
when  the  Iwdrosulphuric  ^acid  is  decomposedv  bul^  wtthout^<pr^ 
.ipipit^ting  the  metal  from  solution*    This^  happens  wthenisidphli* 

.retted  hydrogen  is  passed  into  a(  solution  of  peroxide ;«if: mm; 
The  excess  or  oxygen  combines  with  the  hydrogen  ofillMhydhi^ 
/lulphviric  acid,  the  peroxide  becomes  protoxide,  aidF^  sukiMiir  is 
|iiecipitated.    The  third  case  js  that  of  addifilg'  hydfosuphiuic 

'  acid  to  solution  of  lead,  copper,  &o.  -  [n  these  casev  wa|»r 
appears  ^o  be  formed  by  the  uuionof  the<bvdr6gea^of  thefaydoe- 
sulphuric. acid,  with  the  oxygen  of  the  metallic  oxide,  'and* the 

/consequelice  is  that  a  metallic  sulphuret  is  precipitated^ 
.   These  bypotheUcal  ideas. are  tbowu  outiAthe  hope  that  thisy 
may  lead  to  experiments  for  the  purpose  of  elucidating  an 

'  important  but  yet  obscure  branch  of,  chemical  science ;  audit 
may  be  observed,  if  these  speculations  sdre  just,  that  the  disoe- 
y^ty  of  hyposulphurous  acid  m  one  of  considerable  importariioevi 
elucidating  this  subject  , 

*,*  '  '       ■  •   ■  ♦  '  '•     ' 
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t  • 

jQi  tJie^Cpiis^iifk  at  JXofne*  ,  By  T*R.  tIpqcyrwop3,  Es(j.  M^^^ 
^0  the  Editor  of  the  Annah  of  Pkilosophy.)  V    -^ 

As  I  am  not  aWat^' that  the  fbllowing  cifciim6tailce  has  been 
httherto  noticed,  I  fchftM  b^g  the'favbUi'  of  the  insertion  of  it  in 
your  journal. 

lt»  gaie»}ly  sttppcMiei}  ihst  th^  g;roui}d  pfaih  of  tUe  eiternal 
)¥$j|l  of  ni/K  Coli$0um  at  Rome  in  an  ellipsis.  This,  howeveiv  ip 
not  the  case,  %$  I  discovered,  nrfaeil  eiiajtmnii^  it  id  September, 
160Q,  that  the  plan  of  the  external  surface  otthe  walls  bet'weeti 
the  TOiumus  was  a  straight  Unt^  and  not  a'  curve ;  so  that  this 
tast  ampbititeatire  is  in  ladt  a  polygon  of  80  sidbs.  The  dlffep 
ence  iit  tN^  effect  of  the  whple,  between  this  and  an  ellipsis,  \m 
not  sensible  in  a  general  view,  the  aiigJes  of  the  polygon  being 
covered  by  the  coTamns ;  but  the  saving  of  time  and  expence  in 
Dowtroding  the  arches  circular  in  a  purved  plan  must,  as  eveiy 
lirdiitect  wSll  Icao^s,  have  been  veiy  considerable  indeed.  The 
enfaUatares,  hoWeverv  oVe)r  the  cblun^ns  ate  ellipses',  which  is 
th^  soame  oFth^  error  respectifag  this  building'.      '         ; .    '^ 

On  my  return  from  Italy  s^h  Was  the  force  of  prejudice,  even 
in  professional  men,  EngUsh  as  well  as  Frehd),  in  faVour  of  the 
mp|A>aed  ellipsis,  tbdt  1  could  iiot  obtain 'any  credit.  fo|r  tbia 
atateiisttnt,  nor  even  indaccf  any  one  Who  visited  Rome,  by  a6cii- 
niA  ekamination,  to  eonilM  olr  confute  it,  till  M.  A.  Brongniai^^ 
Member  of  the  French  Ijistittit«f,  fin  his  visit  to  Italy  in.  1830, 
fmdeitook,  at  my  request,  ibe  inquiry,  and  his  careAil  examina^ 
tiott  haa  confirmed  its  accuracy. 

iliairetlie  h(monr  to  be,  your  humble  servant, 

T.  R.  Unoehwioo'd. 
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Analysis  of  the  Argillaceom  Iron  Qfe*  *^ 

By  R*  Phillips,  FRS.  «cc. 

It  is  well  known  that  the  greater  part  of  the  immense  quan- 
tity of  iron  yielded  by  the  mines  of  this  kingdom  is  obtained 
from  what  is  called  the  argillaceous  iron  ore,  A  specimen 
which  I  analyzed  was  of  that  variety,  which  is  called  at  Low 
Moor  Iron  Works  near  Bradford,  Yorkshire,  Black  Iron  Stone. 

Its  colour,  as  its  name  imports,  is  nearly  black ;  its  sp.  gr. 


1834.)  Mr.  PhiUipi  on  ArgilkcMu  Iron  Ore.  ^4m 

3*055,  it  yields  easily  to  the  knifei  ttnd  beoomes  magiietic 
when  heated  by  the  blowpipe. 

a.  100  grains  of  this  ore  reduoed  to  powder  and  moderately 
dried  on  a  sand  bath,  lost  one  grain,  which  was  evidently  mere 
hygrometric  moisture* 

o.  As  it  effervesces  strongljr  when  put  into  an  acid,  100 
grains  were  put  into  a  vial  containing  sulphuric  acid,  the  weight 
of  which  ancl  its  contents  were  togetner -noted.  After,  the  emr- 
vescepce  was  over>  which  took  pkce  slowly,  it  was  fotti(id  that 
29*3  grains  of  carbonic  acid  were  given  out.  Tlie  iron  was  evi- 
dently in  the  stM^  pf  pi:o(o^4#^  for  crystals  of  protosulphate 
of  iron  were  obtained.  Indeed  no  percarbonate  of  iron  pro- 
bably exists,  or  at  aiw  rate  i^one  has  been  described,  and  it 
cannot  be  formed  artificially. 

c.  200  gi-ains  of  the  ore  were  treated  with  muriatic  acid ;  nitric 
acid  was  added  to  convert  the  protoxide  of  iron  into  peroxide. 
The  solution  wa^.d^poojiposed  by  asa^otu^,  and  the  peroxide  t>f 
iron  precipitated,  being  wasbea,  dried^  and  ignitea,  weighed 
97-5  grains.  On  repeating,  the  experiment  the.  menn.restUt  nas 
96'16  =  48*075  per- cent. .  The  iron  in  the  ore  exists,  as  i^keady 
mentioned  in  the  state  of  protoxide,,  and  as  40  peroxide «  Are 
eouivalent  to  36  protoxide,  48*075  are  ecjual  to  43*26  protQ9iid<^ 
ot  iron,  whic^h  is  the  (quantity  contained  in  100  grains  of  the  mv»^ 
(L  The  residuum,  msoluble  in  muriatic  acid  wai|  of  ^  0f^^k 
colour,  and  after  being  moderately  dried,  it  wa^  heated  to  rod^ 
ness  in  a  platina  crucible ;  by  tbia  it  became  perfectly  white, 
and  lost  5*33  grains,,  which  is  the  weight  of  the.  c^rbonac^^s 
matter.  The-  insoluble  residuum,  cousisting  of  silica,  and  alu- 
mina, ^ave  a  mean  of  18*12  per  c^t.  . 

e.  Toe  ammoniacal  solution,  afjtfir  the  separation  of  the  iron, 
was  treated  with  carbonate  of  ammonia.;  by.tJb^iii  a  .quantity.  ^ 
•  carbonate  of  lime  was  thrown  down.;  it  weighefd  in.p^ie  experi- 
ment 7,  and  in  the  other  6*5  grains,  giving  a  mean  of  .3*74  pf 
Kme,  which  of  course  existed  in  the  ore  in  the  state  of  carbonate. 
J',  The  ammoniacal  solution,  evaporated  so  as  to  expel   all 
'  excess  of  ammonia,  was  treated  with  .prussiate  of  potash  ; .  a 
precipitate  of  a  light  pinkish  hue  was  obtained,  but  the  quantify 
was  too  small  to  allow  of  deLeimining  the  quantity  of  oxide 
of  manganese  which  it  indicated. 

It  WW  then  appeal*  that  the  ore,  usually,  but  improperly  called 
argillaceous  iron  ore,  is  in  fact  a  oacbonateof  iron,  consisting  of 

a      Moisture 10 

6      Carbonic  acid  ...• 29*3 

c      Protoxide  of  if  on  ..•»......  43*26 

d  /^i^''^^^^^^^^  matter  •  •  •  .^  •    5*33 

tSihca  and  alumina 18*13 

e      Lime 3-74 

100-76 
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protoxide  of  iron  by  36,  the  43-26  f>f  proto^idei  Jfmk  Af^^  f^9 


>  I 
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bonio  acid,  leaving  2*9  to  ooipbine  with  3'74  of  lifOfff^^^ 
iiftf  of  carbonic  acid  which  exceeds  but  litt^^  th^.?^^^ite^P(<^jp^-' 
iioB^.  ai»d  ndiicb  will  nol  acooi^ut  for  th^  e^ceasi  v^  me  ^aq^sis. 
Alth^Hgb  iA  tliia  oi»  j^Kaim  YorkshiFe  tbe  qD^j()U  of  q^^0,[&f 
lOMewi^Ba  ia  extremely  smial^  Ui^re  are  9Qip^  .^  ^9  ^^  y^ 
Walea^iviiich  contain  nearly  10  per  c?^t•  qf  ^t* ,  . .     ..,.,,,,,. 

'   'ly*!!  iii'iii  iiiii'iH!iii(Bacai>gaw»  *  -  ',1*:  (02 

AKatTSBs  Of  Books.  ,,?  •'    ..  ,1. 

Pkarmaemctia  Colbgii  MegialU  Meekcwwn  LoiidiueriMis,  1^«Z^ 

I  nAvu  been  more  than  oaca called npoq  b^whatl  cpi)^yft9 
t<»  be  the  UAMrfect  aUempta  of  the  .College .  of  PWucij 
towmk  ii»pn>viDff  the  Phannacopma,  to  apeak  ia,le^ 
jftlmoit  unqualified  diMppfobation  of  their  proc^edinga  ;rjt| 
.<ldlli«u^  it  19  imposBibl^  to  deny  ithat  maojr.  of  the  irr^i]^.!^^ 
aiiited  iti  tbe*  edition  of  1809  have  b«^  rectified  .qa.tj^^y^^ ' 
ckscaaion ;  >  yet  il  appears  to  n^ie  that  the  p^fQnnan<p;e  ju^  pf^' 
tessMrfeet  ckaoripiion  Iban  the  public  bkye  a  rigblj^^Q  ' 
.tlid4  abaU  o»w  briefly,  latate*  the  f  aaea  in.  i«(bicl^^t/jt]|a 
« bave-baw  committed  or  auffiared  to  Bfmain  ,ii^cQrn^te^^'p^']  ^ 
iing»  however,  that  the  College  appear  to  bavft.  ^f^|i>^^p^^(^ 
diiaerelion  in  refuaipg  to  admit  many  of  the  ppYel^.'^^^^^i^ 
tnfto*tibiek' Pharaiaoopq&ia^  »     .r  ,     /ft'*M>  -iS 

JiQ  altioralion  has  he^n  piade  by  th^  ^^U^  ^\^  F^f^^^S^ 

4lie.  arrangement  of  the  Pbarmacopcaia^  and  -if  watfjwSp&^,fa 

; adopted  be  not  the  moat  aeientifiq  or  perfect. that o^g^tl^ftfe 

Ibeen  Mleeted^  it  dpea  not,  that  I  am  aware  of,  ijj^fil^t^.tm^'^ety 

^1liavbad  inoopsistence,  and  it  waa,  therefore,  .^q^  i?f:Q4^i  to 

acifferit  to  femam- without  any  alteration.  .  ,-    .,  V^  ^^j^, 

/     Tbe^  College    have   introduced   i^tp  the  JVIat^a  M^ 

Acidnm  Aceticum  fortius^  which  ia  explained vtoji^^J^i 

Aoeti^tm. e ligno deatiUatum ;  ita  specific  spiiV.)^  ^aMEi^ 

*  1*046 f  $,ndL  100  gmiaa  of  it  are  aaid  tQdeidompoaa,i^;,gii4W)^f^ 
cryataUized  aubcarbonate  of  aoda*  -  Tbe.introaucti<^'jof  <a^p] 


»d4a  an  improvement*  *  I  have  not  examned,  vC^y.^olf  .^^9^y 


;;t}|ia  atrength,  butadmittiMg-tbat-  lUO  gra.  decoinipoac;^?  jgf^fjgi^ 
(taUised  auDcai«bonata  of  aooa,  it  muat  be  yei^i  i^f|y  fUi^iVfB^^IrP 
atroas  aa  gaodtdiatiUed]  vin^gav,  iiqw  called  ^M|in9^^sjjn)jj^p 
tumiu  When  properly^prepared  hv.  the  waMuO^^       Wr^^^^'t^iffl'^^ 

'.  aoetio  acid '  procured  by  the  wcompoaition  pC,9^9ff,)s^p}j^h 
pleaaanter  than  that  derived  from  the  mere  distiUation'or  vinegar ; 


\%  \w  .^, cases  ipsteifS^  ot  it;.  ^ip^t^B<llo 


^i^^pkr^iW 'of  citric 


tartaric  acid,  but  bv  what  t  predutne  ttf  be  an  bV^ri^gnf  Ihfir  i^cHI 
is  not  included  in  the  ^ateri^  Medica^  a4  it  bu^ht  to  hayb  beein 
for  the  same.  reasotwthjit'U^tfC^  tne'i^csb^ofcitOQ  acid  under 
tbat  head.  V^ith  respect  to  the  t^rtaticr  ^cija,  i^  may  also  be  ob^ 
tjerved,  that  oi^e-half  of  fi^whid^  &^titartrate  brpcjiksb  conj^ 
la^ms  is  lost.  1%ie  method  din^cteq  is  to  saiuirate  the  expess^  of  aoia 
in  the  bitartrate  bycausingl^  to  ^ecQmpqse  carbonate  cjifK'o^ 
then  the  tartrate  of  fime  formed  is  to  be  treated  w^h  sulphuric 
weiAl  'i&i'far  as  it  ^oes  thi^  ;s  W^IL  %iit  nqi' notice whatevcir'fe 
taken  off 
mtM'hii 


<A'f  ilif  as  it  goeijf  yn^  ;s  W^lu  wt  nqi' nq^tiber  wtia 

of  the  remainiriff^  tartisaW  or  potash,  wl^oh  the  G^Uege 

^hi^AitectSi^  eiWier  to  be  dr^^t^z^  \'  ot^  be'diipini- 


ig  mijViatic  acid/'the  Cdlleglb  dft^ii^i;  ifir  t 
Wvltyshoiiltf^be  M^i  fcit'thcV  to-no^ 
tS^pqWi^r  4^ci^ia^^ci  tiMbnat^^fsd^  W^ 

'^kim^-m  alcid  t^'chr^^f^'the  C)ottege  ^^besVl^«dia  snv^ 

ic  gravity  of  M6i^S^  ^md  as  }Wmil:sif^H<fe<9^0W^df'^^ 

y$Ctty4l  ti^^^  tl^iy  Woiifld  Mttirat«  1^^  eJtrtSiva- 

left  mnfi^  of  crystaBiaid  riaAonattf  o#%daa;  at  l8*Wftfc. 

"m  'cm^'tkj'm,  aiid^'ih^;  therefore,  'is  "ptbbabl^  ^et^t 

cqrr^with  respect  to  acid  ofsnecificgraviiy  M60  a^dlr^eid. 

^^^rd  Jitt^^iibii  hBi%^eh  in^de  M^'the  tf6k^M  t6t  t^eiiariffg 

nitiic  fLcid ;  b^  with  i^^r^  to  m  im^AM  t(si  m^^mviWrn 

"imsoMti^&'^ihff^^^  in  t^e  eas^  df  i^uriatic  a^.  is  changed 

^^iWtt  fearbbniWof  lirue  ti!  stibcarWonatfe  of  *sada  ;  antf  akhotlgS  it 

"fc'sWifedH^th  fijrfeat  pr^cS^loithat  lOtfWiin^sat6rate21*0f  ^-^^ 


e •  Wtijf^the  C^  irt  drckr&iig'thal  tbe^ wiftric^ iwid 


«     »    * 


/   "  Analyses  cfBoohi  ^    ^  ^  pckV, 

phould  be  reai8tiUe4(^tIi,ap.^fi|do^  of  ;qi^P.;  .  Tfi^ 

M(d.  i«  .V  FJ?f^(  !^  l^^^^d^  ^d  ^  ^f!  9,9^^M  pow^r  )aii(l 
gpecifio  i^vity  which  they  attribute  to .  the  r^ctifi^  acid  ^  ^d 
^.oowttoiK  the  ri;4ifl^^ofy  tin^^  koubte,  exjpeb^jl  wa^tp^'  aad( 
a  aisMmeable,  operatiQiu  Qxe  avoided^  without  lositik  eVea  me 
ahaqow  pf^jAavaiitage*     ,,  .  , 

«  ,  .IChf^  directioDs  foe  prepsjnng  Uquojr  auunom®^  as  far  a£^  f^e 
pr9jp9r|ipiis  pf  the  ingrftdients  are  qoncemed^  reioain  ubchango^y 
fUPid  fio  ^o  does  the  (quantity  of  the  fluid  to  be  distilled  ^pni 
(heinj  but  it  ianbw  directjedT  that  .the^  tenipe'rature  of  t]h^.' je* 
ceiver  should  uot  exceed  50  iiemrees.  Kow  one  of  two  thlpgs 
9iJU§t^happei^,;  the  streu^th  of  me  prod^uct  is  either  increased 
|l)y  tl^  alteration^  or  it  is  not.  ,  It  it  be '  unattended  with  ad- 
fr^^itajg^^  the  only  re/nark  required  i^  6b vipiis  :-^why  n^e  ihe 
alteratiq^  ?  li^  on  the  other  "han^^  the  strength  of  the  soluti^ 
)»  ^pcareasQ^  as  one  ought  expect,  why  is  its  specific  gray.iiy, 
and .  cqusequently .  its  strength,  stated  to  be  simitar  to  whia^t  it 
.was  in  the  last  Pbanpacopc^ja ;  The  specific  grayity  waf^  t^^ 
^Mfid  M^  0*960,  aujd  \t  remains  th/e  same^  although  we  are  nc^w 
directed  to  keep  the  receiver  cooled  to  50^  ^r  the  o&v^^o^ 
pttrDpse<)fxeiideriagitingrepowerfuL.  ....  V 

,  iSie  qaeihod  ofpreparing  potassjae  apeias  is  altered,  but  I  i|^wh 
op^tiQa.whether;aQy  imi^rovement  has  been  intrpduced^.  .e>^jl;{^ 
tt^at  ,pf  using  pure  acetic  acid  instead  ,of  distilleklYvi^^;^ ; 
}>y  thVl  ^e  in<^nyenif npc^s  arising  from  the.  mucilage  which ^-^e 
Miler  ^ntaiojsd  will  certainly  be  obvic^ted»  snd  I  ha^^  ,no  dbipt 
but  a,.p}ve  and  white  sal^  19  fit  OAce^  procurable.  '  ,Ii:)i^^^e  J^te 
iPhai^copoeiay  the  directions  were  to  b^il  t^e^solution^pf  j^^e- 
^t%te  pf  pot^h  to  di^yness^  \}xt.  i[^6w.  the^  polutippi  is  ^o  De.^rafio- 
•xa^. until  a  pellicle  forms^  an4  this  heing  jemoved^.i^Jp  J>e 
j^r^served  and  dried,, as  acetate  of  potash*.  \1  have^ot  tned.J^is 
proc^as^.but  if  practicable,  it.inust;,  X  think,  he  tedio^^  ijmi 
\iy>atfft*Y^fd  wjith  4ny  advantage  pv^r.  the  method  of  evapcyrauciii 

..  Tl)4ii|iea^tsa]iterajtipii  Mfhich  I.  shs^  no^ce  is  an  unquestionable 
jf))piov«g9ieaUrfJb^t  of iproi^uring,  carb'oi^c  ^id  from. the  decom- 
position oir  carbonate  of  lime  tor  the  purpose  .of  pir^parin|^,.Qar- 
.ponate  or  rather,  h.icarboiia^  pf  po^sn,  instead  of  bbtai'fung  it 
.^  ip  the  last  Phirmacopceia^  (and  eveix  then  jix  too  small. qiian- 
ti^j)  firpnfi  the.  deocox^position  of  suhcarhonate^  or  rather  sesgui- 
carboji^te  of  vanunonia.    But  hejre  my  commendation  must  end ; 
for  by  a  very  obvious  oversight,  the. College  have  directed  jthe 
,  aolttt^oa  of,  cafbpp^,  (biqarhpnate)  o^  potash,  .to.  be  evaporated 
.  fqr  .the^fboiia^on;  of  crystals,  wheu  the^e  is  not  actually  more 
than  aboi:^  Q^e-i&f^).9f,the,;water  present  necessary^  fo.r  their 
.  fljoljat^on.    Iade€|d  ook  account  of,  .£he  v^ry  strong  sqlutiop  pf  the 
.  fkttbcai:b<)ni|U^  (f^arboxiate)  c^potc^h^vhiq^  the  pol^e  (firecj^  for 
conversion  into  Incarbonate,  t  have  but  little  iomi  thai  the 


ii\i6  ivouM'probably 

^^^^ftll'rfesfieit  to  sulphate  of  potalsh,  the  College  li7oUd*haVe 

Voted  ecotiomicallyin  imitatiiiff  the  directions  *ofth^B<fiAbWrgJh 

Pharmacppofeia,  by  saturating  tne  excess  of  acid  6fAie'b?4UIf^hi&, 

ii^ithlitiie  instead  of  potash;  by  this  the  waste  wotfld  hav^Bfeen 

Wypidedj  of  using  a  salt  of  greater  value  to  obtain  one  of  lass. 

^But^'a^'potassae  sulphas^^s  now  also  in  the  'Materia  Miedica, 

'^e  fjhemist'may  avail  himself  of  those  economical  modt's'^f 

^*6perati|ig  which  the^  College  have' too  frequently  neglected,  aild 

[ ihaii  Without  any  'attendant  advantage,    'llie  saine  rtaiai^ks  will 

*Sls<i  japply  to  tfie  preparation  of  sulphate  of  soda. 

.^^*l^e  oireTjtions  fot  preparing  fliat  important  medidne;  Utrtk" 

^  Sized  intimony,  are  most  e3^ceeditigly  and  unequi vocally dnibtoV- 

^]^|Hj:'iHer6  is  indeed  nothing  new  in  the  process;  but  it  ia  SiieMe 

'j^lid' effectual;  ^ereas  the  method  which  has  giveii  place  wH 

^VaS,the  woi^t|  considering  that  it  ideally  was  practicable,  thkt 

;  e^er ''was  devised.    The  College  have  How  directed  the  Tiie  of      ' 

"  the  glass  of  antimonyj  but  I  thinlc  that  the^propoirtioA  brdei^d 

'^^^'taxher  too  small  to  convert  the  whole  of  ihe  tartaif  intb  Mrtaor- 

"^•ized  antidony.  .         '  ' 

^     The  preparation  which  I  sha.ll  next  notice  is  file  yinumatiti- 

*  iiirfnfi  tartarizati.  '  In  those  pr^barations  in  which  wihe*  was 
^'foi^erly  employed/ the  CJoUegd  have  now  directed  vcrJJ  dQute 

*  Mf^^*^  used,  stai  Mainittg,  however,  with  wriq[ueStiofis!ble 
'*^pirbpri€^ty;,  l^e  appellation  of^vikumi  In. di^  present  instaxr^e, 
^'^f;kiii'Waw&r^liiatthb  change  ha^  either  benefitial 
^/bV  bttierwise^;  but  I 'shall  presently  notice  a  preparation  in 
"'wliich 'the  dteratioh  has  been  decidedly  hurtful,  beeaose  the 
^^iGoifege,  without  seeming  to  have  been  aware  of 'th*  fact,  have 
^  much  weakened  the  medicine.  <Added  to  this,'  dilute  cnHrit'of 
C'^eiy  ditferent  de^ee^  of  strength  is  now  used  instead  df  wine, 
^'* Which  must,  1  thmk,  have  been  more  ni!iiform  in  its  power.  * 
^^^'  'Among  metallic  preparations  a  place  has  been  given  to  solmi- 

.trate^  of  bismuth.    The  process,  which  is  extremely  Miiii^le,  I 

.'Kdlve  not  examined ;  but  even  if  the  inetal  oif  acid '8hout4  either 

''*6'f  t^eni  be  in  excess,  the  precipitate  wiD  atanrrate  be  obtained 
/Vifeotit  difficulty;      '  '    '  ' 

^''With  respect  to  the  preparations  6f  ir6n,  there  have  b*en 

'^yome  '  alterations  which  are  to  be  considered  'as  ai»ei^dmeMs; 

V'but'I  and  apprehensive  that  the  good  which  has  beed  done  is 
'  Wore  thati  Counterbalanced  by  the  omissibn  t>f  itnprovemehts,  or 
j '  the  commission  6f  errors;  .'        * 

'^^"^  FeVHm  atnmbniatum  is  so  weak  a  preparatidn-as^  pMrhaps, 
J^^'feCarliely  to  be  worthy  6f  notice ;  the  procesrf  ftt  cMaimn^  ttlias 

'ftieen  altered ;  ik  could  scarcely  have  been  tendered  W6rse,^aiid 
['  \et  1  do  not  think  it  has  been  improved.    In  'the  late  Pharma- 

'  ^ copGeia  this  Preparation  wa^  ictifi&cted tdb^ ibinm^lqr  sttUiteing 


k  miituce  oT  muriate  of  \ 

cona^quence  of  whica.w   .,    .^ 

iK^tl^a  ^onsid^rabl^  portion' o^  the  animbibia  of  th^'  mu^ife, 

aiiaiormea  carbonate  of  ammonia^  no  ferrum  arnihonl&tam  could 

B^  bbtafued^  and  then  only  after  cohsideralble  waste. 

instead  of  directing  a  mixture  of  muriate  of  ammonia  and 
cjarDonate  of  Iron  to  be  subjected  to  sublimation,  the  College  taVc 
now  ordered  the  carbonate  of  iron  to  be  mixed  with  muriatie 
apid^  and  th^  substance  remaining  after  evaporation  to  dryness^ 
to  W  mixed  with  muriate  of  ammonia,' and  then  submited  to 

Sublimation,  It  so  happens,  however,  that  the  muriatic  aclii 
iissolves  scarcely  more  th&n  one-third  of  the  subc^rbonate  ot 
Ironj  Qp  that  waste  appears  to  be  inciirred*  Indeea  this'  be^r 
ana  more  obvious  procesi  for  procuring  t^is  medicine  is  simp^  to 
JboU  down  a  mixea  solution  oi  muriate  of  ammbtiia  and  ^^rinu- 
i]^ate^f  iron  to  drynessw  By  this  a  prepai*atibn  of  bhifbrm  strength 
sifii^  unqubstibiialne  ^cjacy  would  he  obtained';  abd  those  prad:* 
tijtrQ^erg  would  be  g'ratined  who  are  of  opinion  that  muriatie  pf 
jamnidpi^is  a  jisefuA  aajun^t  to  pfermunate  ofiroh,  .    .  ! 

J^iln'prQparing  tbb  iern.subcarbbnas,  tlife  OoUegie  still  coiiti^uib 
tue Mcasteiulprocess  of  directing  nearly  one-han  more  sulphate 

3f  i;con  to  J)e  used  than  the  suboarbonate  of  i^oda  is  capaole  olT 
ecbmposing.  rto  excuse  can  be  pfferea  for  ttiTs.  since  it  )iad 
.befn  polu^^.Qut  *^br  correction.  Six  parts  of  subcarbona^  oF 
aod^  ouly  are  Srected  to  "be  used  with  eiglit'parts  6f  sufchaw 
irpn,  of  \vhich  thpy  can  decondjpose  only  about  6'4  partiBij  !K  to 
jnoeed  true  th^t  puljpna^  of  iron  is  a  <jheap  material,  but  the 
jcK^myst  should,  have  ^he  opportunity  of  usiW  U  to  Infe  best 
.^flvantag6^,and  frrws  of  this  d  tlhos^  jvho  arie 

.!i|^f)^nf|d  ,to   iiegVept   the    directions  of  the .  tfollege  m  pjkner 
iijeagecU  wit^  too  plausible  a  pretext  fbr  so  doing.  ' 
.  jPertru^^t^rtariiia^uj^^^  the  preparation  next  to  be  noticed,  liaa 
been  much  iimproyed  by  the  alterations  which  the  College,  nave 
.fntrpd.uced.    fastead.ot.  ordering  the  whole  mass'tb  be  dried, 
,ana  \vhich  .dbntaineq  *j  considerable  <juaiitity  of  iron  unacted 
.fvpoi^,.  if^Si  soluble  pi^rtioh  only  is. directed  to  be  used,  and  the 
j9^<}^^Vfi.§pluUpn  bt  ;Lt  evapprated  to  4i^yue^s  constitutes  ^ferrum 
tartaiizatum.    lliere  fs^  bbWevigr,  bne  part  bf  the  process  now 
^Ut^odu^ed  wWpKia  perfectly  useless — I  allude  to  the  directions 
.  for  I^9iI|ag;)Ji^  met?i]l.m  the  solution  of  ta^rtarized  iroh  towards  the 
*  end  6(  the  process*    So  effect  can  surety  be  feoped  to' be  prQ- 
.,duced  ^)Y  ebullitiou  for  fifteen  minutes,  after  twenty^  days'' expo- 
sure to  the  air  have  ceased  tb  cause  any  action.  .       '      \^',^      . 
^ .    yfftum  (eryi  s^m  retain;^  its  title,  althcjugh  deprived'of  any  just 
'.  (Aaim/to'it  by.  the  silUstitutiofn  of  dilute  spirit  for  wine;  1  was  fit 
,  ope  .^ipe  awarehensiyj?  indeed  that  it  woura  coutain  neiwier  wme 
.'.nor'JiVofi.. .  jlie,directioq$'for'prBjparm^  it  are ^ to  form  tartariz^d 
.  iro^,  \  w) th^  ^^onsidef able  excfess .  ^(  tartar  jj  tSis  being ,  probably 
inteuaed  to  supply  tHe  sEght  acidity  whicU'  teih^  usiiall^  j^bs- 


I       ,fmm9^  A^d  to  i^hMi  its  s^v^n^  poim*  id  eVrt^g*    The  q^mti^ 
'         ;C^H9on  diwcted  to  be  used  ^peare'to  me  to  be  alilrost  -extct^ 
fUxcik  aa^  if  it  Vere  all  dissolved,  would  rMcler  the  itedicitie^r^tid^ 
a,  degree  crf'etretigth,  ^s  I  found  it  Actually  fo  possess  when  Tptt-- 
{)aml  with  sherry  wine ;  namely/  S2  grains  of  peroxide  of  iron  in 
^a  pint ;  the  College  order  60  gMins  of  iron  to  oe  convert^  into 
,tartarized  iron^  and  the  compound  formed  to  be  dissolved  ii  60 
.^t>nnoei^  of  dilutie  spirit;  and  as  60  grains  of  iron  ai^  convertible 
'  into  SiWut  85  grains  of  p^oxide,  and  as  60  ounces  would  contain 
^his  q^uantity.  a  piitt»  or  16  ounces,  would  hold  about  22^  gli^iii 
in  solution. 

.     tt  happens,  however,  unfortunately^  tfiat  three  causes  coili»pi^ 

,to,  j»*event  ,this  medicine  ft'om  possessing  the  strength  6f  ttfe 

;  .former ;  first,  the  whole  of  the  iron  is  not  dissolved  by  the  supet^ 

tartrate  of  potash ;  secondly,  apart  of  that  which  is  dissolviedls 

itendered  insolul^le  by  the  process  of  dtring ;  and  lastly,  a  poMion 

cf  what  the  water  dissolves  is  immediately  precipitatea  by  ilie 

.  «ptfit»  and  the  quantity  is  so  very  considerable  that  the  Vnifitm 

'  feiri  now  contains  only  16  grains  of  peroxide  in  a  pint  in^tbad  of    ' 

,  ^  as  fofmefly.    In  t'his  preparation,  therefore,  merely  for  want 

/of 'experiment,  and  by  taking  that  for  granted  S^hioh  4id'  iiot 

,  happen  to  be  true,  the  strengm  has  been  reduced*  to  uboui  ifwo- 

]  tiurds '  that  which  it.  fbrmeny  possessed,  &hd  no  notibe'  what^ 

-i  ever  is  of  course  taken  of  the  cnanee^ 

i.^  jLn>  preparing  calomel^,  the  College  have  introdnced  whit 
.  as  I  certainly  a  very  considerable  improvement;   natnely,  ibmci^ 
';i9git  by  one  sublimation,  instead  of  first  preparing  cbrr6iiive 
subUmate,  aivd  theti  triturating  that  with  an  additional  porttoh  tfi 
/  mercnry,  and  subliming  again ;  the  present  process 'constats  in 
niixing  bipersulphate  of  mercury  with  mefcury  atid- cdrndlte 
~  sail^  and  subjecting  the.  mixture  to -sublimatibn ;  the  subfitned 
,  calomel  ■  is  then  to  be  reduced  to  powder,  and  wiaished  w^h  a 
Bolutionof  muriate  of  ammonia,  in  order,  I  nresume^  the  mcore 
teadily- to  dissolve  any  corrosive  sublimate  which  may  fasDre  been 
:  formed  i  this,  perhaps,  might  Imve  been  spared,  for  Corrotriire 
.  «ubli^dte  is  sufficiently  soluble  in  water  to  admit  of  its  %tp^ 
;  ration  from  calomel   during   the  pro<^eBS  of  etutriatiott.   ^if, 
;  however,  no  coi-robive  sublimate  be  actually  fbunid  with  th6  ca- 
lomel, the  manuiacturer  mav  use  the  same  solutioti  bf  muriate 
,  "of  Ammonia  repeatedly,  and  if,  on  the  olther  hatitd^  aiiy-be'dis- 
iK>lvecl,  it  may  be  converted  into  hydrargyrum  preecipttatttm 
alboia,  r 

*  -in  cottiparing,  however,  the  processes  for  procuritig  corrosive 
snblknate  and  calomel,  ar  strange  disregard  Of  prQpcnti6n$  has 
.  obcurred ;  in  Order  to  convert  24  parte  of  mercnfy  into  con^osive 
sublimate,  the  College  direct  the  use  of  30  parts  of  siilpfanric  acid 
and  48  of  common  salt;  while  in  preparing  calomel,  48  partit  of 
'  mercury  are  to  be  treated  with  30  ounces  of  sulphdric  acid,  and 
oxJy  Ip  of  .eomnU)ii -salt.    If ow  it  must  be  granted  upon  any 
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4Sft  -<tildfjlwiyih<i>>  \  \  [JulUi^r : 

*th6orjrftliab24'parU  of  lasnmfjr  ivtltxttqaiie'eausfl7)MsQiioiifv.' 
common^  sdtrto  iconveit  tbmn  into  cofrwive'SuUiaialie  ai^t^n. 
conveit^twide.  die  irdig^t.of  neroiBy  into  ctildmel^MandtycAiM^' 
pavtiiof  dommon sakure  drAetsd  for  the  produelJoB  o£ai»«tfeolf;^^ 
in  fihie  -caae^  while  ma  equal  iBfiSKtt  is  to  be  {>roda»edfa(thel  odicr  -  « 
by  18  peitB ;  >the  fact  is,  that  the  48  flirts  «feBiaekiiB«esceMfyn  ] 
as  i  pointed  out  long  since ;  49  paonte  of  eulphurie  aoid  tMrnMa^n.*^ 
decompose fiiore  than  60  parts  of  eommonsialt;  butiniprepaHnii|^'/'. 
conrosive  snblimate,  after  about  12  parts  of  the  30  of  -suiphme  t^ 
acid  directed  to  be  bo^d  with  the  mercury  are  deoempofisdiby  '^^ 
oxidating  it,  the  remaining  18  must  be  supposed  oaipabfe-m  |i>* 
ileeaiBpQnig  48  of  eommon  salt;  it  is,  therefoib,  levicKiit  :llm^ni: 
aboali  ^6  out  of  48  of  salt  are  wasted.  Why  the  quanlii7;^WBf  -^.fi 
•not  diminished  as  to  be  more  in  agreement  with  the  direotioiui 
forjmpmng  caloi&eU  I  cannot  discover.    .:  ''.}// 

.  Tne  pcBpacatiouB  of  lead  do  not  call  for  imy  particular.  >oiiBe»> 
iratioiiy.  excepting,  that  as  the  sulphate  of  c<4>p^r>''Soda^*v<aiMrH 
potashv*are  untroduced  into  the  materia  medica:,  no  reasoatdaocrcT 
poBsfttytetxist  ^why  the  acetate  of  lead  shouU.  not;a)sofrhaaiei/^ 
been  I  ID  .IS  p^t^ly  weU  pref>aied  for  the  porpm^  liof.n 
thcarts^  and  ithe  aoetie  acid  of  which  it  is  made.not>baog*i«db<*<(it 
jeot  ttk  any  duty,  it  may  be  purchased  at  so  nmchicheapera^ftteiin 
•tha»tint  at  wm&b  it  can  be.  prepared,  .€he  fosmula  is  theiBfiMe>iii 
useless ;  it  m^r  also  be  obserred^tbat  die  aoiduiiiaoeticoiiiferftiBScKf 
diluted  with  water  would  have  answered  ther  puifnaet  of oonkitt^j,! 
•the:li<|vCNr  phimbi'subaeetatis.  >      /i'  '«dT 

Gnde  otatiac  formnily  prepared  by  oombuatioais  naw^taotadlx^ 
to  im  ifimnadby  deeomposing  the  au^hot^of  ziacaa^di  uiiaabni9ti>i!i 
I  b»re  not  esamined  tne  prepaiatioa;  tlieBe  is  aslight^diflioiihy;  1^^ 
attending  die  use  of  the  icaiietic  ^ilkalies  in  pnicipitaling  raider  ] 
of  ritee,^  which  is,  that  if  .aceadentally 'added*  ia.'«ia}ei^>^itbey  t< 
redissolve  the  precipitate  at  first  formed.  On  this  acitonirti«ytit* 
prefiBT'darbooate  of  soda  or  potash,  whioh  1  vesonuneadadjfcamd 
yeahraisiiice  .for  this,  pirpose.  The  advantage  of  fhe  newmbds  mil 
prepomtion  is,:  I  think>  conaidemhie,  as  it  prevents  the  prsaeachi 
of  4&y  tiMBte  portions  of  metallic  sine  whidi  were  apttd/fmidkv.  'u- 
,the  omtmeBt  of  liiic  gritty.'  .  .  >    *     .i  ii- ii^h 

Itiafipeaia  jto  tbenimt  the  CoUege  ooght  to  hava  'beea^>anQreHt 
'  consistent  ^  in  their  -.  disections.    i  haTS  already,  shwwa.  aonn .  >  [  ^ 
instaaoes  of  their  deficiency  in  this  respect,  :and}the.apivitB:af  i! 
.anttnonta caffovd^additionAl  proofs •x>f wwtt of  attentionc  jlintfieyc' 
PhaorauieofKBfaof  1787,the  spiritus  ammoaisB  and  spirito6.annril»-^*^ 
niie  armaaAious  are  simiiar  Jiii>  strength,*  varying  onlyoiaMthe  m 
aromatics  which  the  latter  contained ;  but  in  the  present  Phaii<^^.  j 
maoopcaia,  and  indeed    in  the  last,   as   I  pointed    out,  the 
proportions  of  spirit,  muriate  of  ammonia,  and  carbonate  of 
potash,    are   extremely  different.      In   preparing  the  spiritus 
ammontse,    32  parts  of  muriate  of  ammonia  are  directed  to 
•be  decomposed  by  48  of  subcarbonate  of  potash,  a  quantity 


V 
o 


Oh 


^ 
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rrhkbih  toa  small  hj  about  three^fomAd  o£'^  pikft ;  tin  *  vo^n  H  j 
in^-the  apkitds  ammonieB  arotnaticos,  the'propoitiotia' aare:'82    ^ 
of  ii^imstte  BBid  38*4  tmrtB  of  cndioatbc^.atef  but  ak48*76io£tke'  * 
latter  iiore  requisite.  It  19  erid^t  tbat  6*8'paui»  of  rthe  fdarmv^  ' 
escape  deitoMpbakioD^  %nd  are  fmatlid.  The  spirit  of  the  isimpie 
pr^paratiov  is  rectified,  whereas  that  of  the  aromatic  spirit  of  ' 
anttnonia  oonscsts  of  two  parta  of  rectified  and  one  or  waller.  ^ 
Now  this  qpantitj^  of  water,  ahjioagh  neeless,  would  have  been 
of  iittie.  consequence  in  thetsimple  spirit/ bex^ause  in  usiag- it-far 
the^'^piritiisi'aiQnionin  foeiidus  (the  only  purpose  to  wliich.'it  is 
apphedl)^  the  water  woidd  remain  in « the  retort;  but  it  is  )0f 
importance  that  the  arotfaatic  spirit  should  contain-as  htde  water 
as  poasible  that  in  preparing  the  tincture  :of  guaiaciiim,  the  soiuh  • 
tioacpftfaeresinmay  not- be  prevented.    .'     / 
With  regard  also  to  the.popoclianvof  hmhlOll•a]inihese|pre- 

SaraiiohB,  it  wili  be  seen  that  the  difference  is  enomtoiH;:  •24 
uUiOuuees  of  the  simple  spirit  oontaiii  the  .earbonate!  of  ^anunop^ 
niaMibtainediby  deef«qMiBiiigiitarly&2  diadnna  of  the  mnriate^  . 
-whthr^din  eqnal  quantity  of >die  aromatic  spirit  CQntaittS'th»  car** 
boaate  procured  by  decomposing  rather  less  than-  8  tbaohms  of 
the  innirte  of  ammonia/    It  is  indeed  true  that  10  dra«^m8;are 

*  direfited  to4ie  employed  f  but  b^  the  >  obvious  and  unaocountabfaBL    . 
incmiiisteSDcy  of^uaiBgr  only  ]2iBsteB|d/of  l&  drariifBlv  of  suboaih    • 
boaatboffpotaidi,  oni^fth  of  the  mutiate^of  aaonaoniayaild  evet» 
rat^ieroiior^escnqpea decomposition ae already Qortioed.  »  '»  ;>v  1  :i 

The  method   of  preparing  the  spiisttts  ammonim  iiotidofMis-'i 
«exiramely  wasteful^  and  more  so  even  than  that  of  spicituaiuSHa^ 
-niflfff  cof  4h&28jparts  of  spifil  fimployed  in  the  latter  pwi parities 
4  ar^jumted ;  .ahd  in  using  the  namainmg  24  to-prepare  the  fetid   1 
8pivtt^/6  mnnaare  thrown  away-^  conBei|uently  oiito£thfii^2ftphrft8} ;  > 
of  psdifiad  spiiit  originaUy  made  hse^ofy  i  only  18- art  >etantMHyh^  i 
-embbyed.'  .-^  *    -  •  .1.      "-r  '        i-  ii  .•  '/-^rti;  •, 

•  HI:  ^oaiag  myr  rnoialrk&inpoiiithis  work^  kimnstihh  fiiiely  <  ^ 
adSDittedy  especially  with  respeot  to  tartarized  afitimony,  cadomel,  ' 
and  .'Some  t  other  psepacations,  that  the  GoUege  ha^ve  ..itemorad  ■. 
moek^of  the  qbjectionable  matter  of  the  PharmaeopcsiaeflSOd^  < 

rund  of  the  editio  altera  which  followed  it;  but:there  ia  yetf.  for  < 
theireasonswhii^'I'  have  now  fitatedy  much  that  a{]|)ear»to  rei- 
quineaHCorrseting  hand;.  I  will  dniy  add/  that  it  is  greatlyi  to  .be 
lansented  .^at  atnational*  Pharmacopmia  should  not  be  tatauii 
byithe  iiuion  :of  the  CoUeges^  by  wbii^h  gieateff  fiftcibltes  vvould 
beaflUted  io. physicians  in  die. i?arious  parts  ibf<'ttm<kjiiigdoni^  • 
in  sdesoribing  their  modes,  of' treating:: Afferent  diseaaeai--^ 
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Proceedings  of  PMlQ90plucalS9ci€tieu 

ROYAl*  SOCIETY.  ' 

«  .  • 

j4pril  8  (a<2(fem2Kin) — Sir;  Francis.  Bhuckburgb,  If  art.  .wait  &dr 
mitted  a  Fellow  of  tke  Society.  .   • 

.  April  29.— >E.  H.  Litshio^on^  Esq.  and  th^  ^ey.  ^Dr^  JS. 
Maltby,  were  admitted  Fellows  of.  the  Society  {  and^t|ie  «|i,^i]^ 
of  Woodbiue  PariBh,  Esq.  ordered  to- be  insertefl  in  i^  prijiieiyi 
4iBta^  iie  .being  unable  to  attend  for  admission.    .  Amoq^Jthe 

Eesei^  received  was  a  portrait  of  Mr.  Sjneaton,  th^  oi^l^mt^ 
agiiteer,  bequeathed  to  tiie  Society  by  biis  daugbiefj  ^T^. 
'Dixon.  .'"-♦' 

A  Letter  from  Dr.  Tiarks  to  X)n  T.  L.  Young,  For.  ^ic,  RS>i,  & 
>£ieereC»ry  of  )die.  Board  of  Lohgitude,  was  read<  it.reUte<l  cb^^l^ 
to  obsinrrations  made  on  the  longitude  of  various  pl«^^  ^1^  I^ 
gland  in  1882  and  1823.  ,.    ',;,,V^ 

May  6.*— lieut.  Heni^  Forster^  RN.  was  elected  int^  'the 
^ociety^and  being  on  the  eve  of  departure  ipi  iht  n^W^e^p^^B- 
lion  under  Oaptk  Parry,  was  immediately  .aduutled  a  IF'eUpw.t,!^', 

Tha  readiujg  was  commenced  of  a  paper.  ^^  Qti  Univ^lV^a^'by 
Charles  Cdlier,  Esq.  IStaff  Surgeon  r'  communica^^  t)}^;^ir 
Jauiea  Mac  Gregor,  Bart.  FRS«  "^' ' ! 

M^y  13~The  Earl  of  Orford,  the  tlev.  Dr.  Qoo^e^^i 
.Philip  Barker  WBbb^  Esq.  and  John  Gage,  Esqt  w.ei^'i3^f 
<iv«ly  admitted  Fellows  df  the  Society. 

'Hie  veadin^  of  Mr.  CoUier's  paper  was  concluded:  lM|4..a 
paper  was  read^  ^f  On  .the  Variation  of  the  Rates  of  t^ron^ 
meters  with  the  Density  of  the  Atmosphere ;  by  Gebr^^«|^|i^ 
vay,  Esq.  FRSE;"  communicated  by  Davies  GilbeK,  j^4q. 
VPRS.* 

j||dy.20.-*-The  Rev.  Baden  Powell  was  admitted  a  FeUow  of 
the  Society.  ^ 

A  Letter  from  Ptofessor  Berzelins  to  the  President  w^s  read, 
in  which  he  describes  the  results  of  various  chemical  researc^ieB 
in  which  he  has  recently  been  engaged ;  and  several  mecaoifs 
.  on  which  accompanied  the  letter.  The  finst  memoir  rehites-  to 
tba  anal^is  of  tke  Carisbad  waters ;  which  we .  have  already 
•noticed  tn  the  Annak,  N.  S.  vol.  v.  p.  3d6.  The  next  contains 
researches  an  the  combinations  of  acetic  acid  with  oxide  .of 
copper :  in  this.  Prof.  Benielias  says,  he  has  pointed  Out  ^^e 
errors  in  the  analyses  of  these  salts  into  which  Mr.  Phillips  and 
other  chemists  have  fallen.  The  fourth  memoir  relates  to 
experiments  on  the  compounds  of  oxide  of  uranium,  in  wti^ 


*  See  out  kst  number,  p.  39?« 
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Prof.  B.  has  confiroiecl  the  results  obtained  by  M.  Arfwedson, 
end  ako  Mr.  Phillips's,  (discovery  of  phosphoric  acid  in  the 
uranite.  He  has  examined'^the  orahft^  of  Autnn,  and  also  that 
bf  Cornwall:  finding  the  former  to  be  a  phosphate  of  uranitttn 
and  limei  and  the  latter  a  phosphate  of  ulranium  and  copper; 
the  number  of  atoms  of  water  being  the  same  in  both.  The 
t|iird  contains  an  examination  of  a  mineral  in  an  old  collection 
at  SVockhol&i,  labelled  'from  Mendii),.neat  Chtirchhfll, '  in  So- 
mer&^'tshire/  This  substance  consife'ts  of  1  at6m  6f  cMtStidfe 
bilea*d,  ana  2  atoms  of  oxide  of  lead,  and  afeo  contain^  car- 
Donate  aiid  molybdate'of  lead.  It  is  distinct  'ftotn  tile  ihurfft^ 
carbonate  of  Matlock.  The  fifth  meihoiV  relates  to  thte  c6mW- 
natipp^  or  fluoiic  acid.  A  portion  of  thils  tti'etooit  now  prWtittg 
^^pribes  A  method  h^  wliicjfi  the  author  has  Bttci6^d«Hii  \ft^ 
taiiiing  the  base  or  silica' in  ah  insililated  istate;  It  d6i^%ftfitm 
Je^cting  by  potaiisium  on  dry  silicated  9uate  of  potash,  br  *#hnlh 
^"^^eafts  a  nitxl'iire  of  various  substances  ife  obteitnM', 'whlth^yfelds 
Tigdfi'oguret  of  silicon  by  being  well  washed  wltti'Va'tt'fi  iftSfid 
wneh  that  substance  is  healed  in  *k  df^cible  tl^fe '  hydWgdn  Is 


horned  oA^^aud  the  silicon  obtained  pure.  t*t6f,  B;  theii^hif- 
V^edfe  \o  give  Ihe  results  of  various  ekpeAAieAts  ''ln)bn''*this 
Bubkiance;  among  which  are  the  foftb^ihg;  *  It  is  'bbtaiftfeHfh 
Various  states  of  aggregatioii,  audits  cdnibdstlbility  VilViei  iW- 
'cprdihgiv,  it  much  resemblingcarbon  in  this  respect  t  as  tei^ly 
obtained  ii' is  combustible  when  igttifed  ih  at'rrkofepheWc  fti^%nd 


in  o;^2en  gas ;  but  in  its  dent'sest  st^te  it  inaV^ebbtiieintian- 

'^l^scent  m  the  air  without  burning. '  h  is  VeJrv  dSBcuft  W  feflfect 

its  coinjplete  fcombustibn:  2^00  parts  pf  silicon  utlttfe'to'208  bf 

oxygen  to  become  silica,    tt  will  liqt'  bu'rft  ^efl*W^^ted  'Mfh 

^nitre^feutis  broughl;  into  combustidh' by  "carbonate  of  p6ttish; 

a  Guribus  ^irfcumstance  which  th4  aufeor  attribiitiBS  t6'  c^Halti 

7Velat?pns  of  affinities.  '  Silicon  1)'urns  wlleri  ignited' iW  chf^riUfe, 

ibrming  with  it  a  transparent  cblourlfess  fluid;  Tiknrtg  tite  stifWSI 

of  cyafv)gen.  ,,It  is  combustible  ih  vapour  of  sulphur,  ptddUcHAfe 

a  grey  siuphuret,  but  cannot  lA  this  c'&se  V<^  completrfy  liittrtiiiil!! 

Prof.  p.  next   describes  the  results  of  the  saine*  nSrode  bf 

'3e'composition  as  applied  to  ittria/ gliicitia;  ^Tid  feircottla';  givink 

'|he  chemical  habitudes  of  zircohium.  Whibh  can  be  obtains 

'ih  larger  quantities  than  tlie  bases  of 'the  former  eatths. '  Ife 

^then  states  that  he  has  used  the  tferiii[/f?/fl^fe '  instead  bf  Jft^onfe 

[throughout  this  letter,. not  because  fie  thinks  the  PrmdWifs 

'ingenious  theory  on  the  subject  fess  probable  tliatt  hfk  '(y#n 

^though^he^has  not  been  able,  bVM'^  bW  e:i^ferM6tttt8,'t*''a«- 

*termine  w^i'ch  is  thp  true  one);  bift because,  a^  he  was'wrftln^ 

in  a  language  foreign  io  him,  ne  i^i^hed  to  empfcy  ttile  j^kiAest 

'terms:  and  cohcluaes  by  reques^ihg*  Sit  HuiUpliiy -^b  Itty the 

above  fefeiilts  before  the  RoyarSpciet^y:  '  *  "   '       *    '— * 

The  readihjj  was  comtnehced,  of  a  paper  ''X3n  some  nfew 

phfenomena  feftfected  tJyttiagnfetictefttifeircS,  by  J.  H.  Abrahattrt,'* 

of  Sheffi'feld :  commuhickted  by  Mf •  Tooke,  fRS. 


i^  ProceediHfrsifl^f^jhfflffj^  Societies.        [J^, 


K,  and  SE.  of  Kvirppe.;  It  i«. neither  a  Uea«>,  hor  a  mo^. 
a  down ;  wold  would  give  the  b^t  ideaof  >t  m  JiniliSh,  ^ 
»a>vw  by  HheRupsifPS  to'  any  waste  ^nd  which  VjVifett 
awMtawous  i»Qr, wooded.    The  Russiaii  Steppe^,  fireb^nfa 


to  Wcyoa  the  Caspian  Sea  and  the  sea  of  Aral  ^  vaguely  tcJ-pjte 

Sf.  by  a.  line  from  the  mputh  of  the  Kama  to  the  iJniest^t&^dD 

4hprftc»tiers^qfPodoUa  apd  Kherson.    Their  length  ^^lim^ 

.3(100^ wil^»,  breadth  QOd,    '^e  soil  is  similar  throug^bulj.^^t^e 

geologioal.fitcucture  very  different.  ,       -'< -u  ^^diM 

M  A.t^wgh  or  basm.stretchmg  across  from  Perecpp  to  ttie 

..Cwpian,  and  thence  beyond  the  sea^  of  W  form  an«gjl 

.diTWiDa  pf  th^  Steppe  mto  the  N.  and  S.  High  Stepj^e :  »^^ 

1a0vmh  or  hwaPalW  and  others  well  describe  as  the  IW  ^^ 

.sftline  »tpppe ;,  the  two  former  as  the  high  rich  cialcar^U^^^a^a 

,.gfMi|ic9tem>e. 

The  Nortfien 

I.  Steppe  of 

^apd.tke  middle  Volga,  from  Samara  to  T^jiritzin ;   Its  ndrth^ 

part  consists  of  the  white  central  hmestone,  its  iou^gm.pf 

sUatbtoM  which  connects, it  with_*e  steppe  of :th^^ 

,a.  Wprrtiera  calcareops  steppe  of  the  Don  is  composed  of  saiyi. 

#toM*abetween  Qfi^rl^k  and  the  mouth  of  the  DoheU;  Rere 

limmewQe*  aja.imm^se  tract  of  a  pecuhar  modern  sTieriyltoe- 

stone ;  the  steppe  Umestone  probably  extends  across  the  ^™?e. 

.  tmd.M  collected  vith  the  c^lc.  g^^^fs.  of  Volhyma^and  G^cia. 

;4,  -S.  »*id  SB.  of  this  occurs  the  pnmitiye  o.r  grapitic  «t^)?p,  a 

}.  siMulw  instance  of  «^  flat  tabular  granitic  country  cbisttedfed, 

M^rdiiig  to  Pallas,  with  the  primitive  range  of  the  Carp^thilMf  s, 

ptpsiugaie  Dniester  at  DoubosaTj  and  traversing  Momaiaa. 

X  Middle  <^careous  steppe,  of  steppe  limestone  separated  tiy 

.  .a A^Stonei from Uiepreceding.i^this  is  a  prodigious  "^j^s  ex- 

,tm^  throughout  y^allachia,  Bessarabia^^  the  south  of  Moi- 

.SJwtTand  Qoyenweiit  of  Kherson,    The .  trough  or  Wtel>e- 

fore  alluded  to  forms  the  steppe  of  the  old  sea,.  YrhxiA  mvoTves 

.  ^th«  spfflOar  problem  pf  thc^  connexion  and  extepsion^tf-lhe 

'  r% i^Jr^^A  ni»^ir  j^^aa    Trk  ftiR  south  of  this  lies  the  so4^em 


ciJo^teoiis  ist€f  pe,  0<Hn]{i»hendifig  the,  Cxijxk^  aail, ,  . ,, 
XQt^  £^t  pf  Cimci|sit8,  is  coinp(osisd  of  si^j^n^  limeatpi^  V?^(tV^ 
•  on  calc.  gross.  The  high  steppes,  &9i^ .  thf$  ^  opcnfreBCf^^  |pa- 
nne  plants  and  other  causes,  liave  been  supposed  to  n<|vQ  once 


formed  a  vast  sea;   I^^Ht  their  height^ .in  ^ome  places  700  feet 

,  .  w        '«^te»^ 

thp  above-mentioned  beds,  and  their  ^cc6o^nyin^'lteMil^ 
concludes  with  rec^ks  dn  the^bfobaUii  extei&idh  tfT  iheiSfi^ 
Mri  Sea;  and' the  ^eW  bf  Aral;  'Slid  theii'  iibnrie*bn  -^ritH  ^  tHe 

JSackSeaby'mearispfthe'lDWstelppe.  '     '■ '^ 

/  A  letter  from  Mrs.  Mairia  Grahitm  to  H^nry  WaVbunon,  Es<j. 
't^Sl;  was  rjead,  giVipg  an  aceount  of  the  dfftcte  of  the  Ettith- 
^luakes  which  visited  the  boast  of  Chili  in  1822  and  !823J'  "o- 
^'^  )Thie  first  shock  by  which  the  towns  of  VdparaSso,  'M^tifriHa 
'^and'duillota  were  nearly  destroyed,  was  fdt '  at  t  \^\iiWt  psAt 
;*n,V9lpck  on  the  evening  of  tuesday  the  19tH  pi  lf6vettftifet', 
rifSS :  aiid  from  this^tinfl  continual  shocks  were  feh  dartlV*  urtfil 
^meflSth*  of  January,  wnerl  the  authoress  ceased  to  reidKle' In 
'Cliiii. '  These  shocks  are  said  not  to  have  tertnitiatedrWhoMyio 
^late^fis  Sep.terpber  Ust.  The  sensation  experienelsd  duriMo;  ike 
?mor^  violent  shocks 'was  that  of  the  ea^&  being  sndden^lt'h&ved 
];'^^m'a  di^U  to  S.  ahd  thfeh  falling  aown''aga«i,> 

**ttarisviVse  motion  being  liow  and  theii  :felt.    Ofa  -the  i'9th  of 
r.ypvember  a  general  tremouir  was  feK;  arid  "a  S6und'  h^slra  like 
.that  bf  vapour '()urstingout^  similar  tb  the  t^emouY' tlhd' strand 
which  the  authoress  .observed  while  standing  On  the  dOtt^rof 
'^pswiupdurihs:  the  jets  of  ^fir'e  a<  th'^'ertiptibn'  of  18^8.  'dfii  all 
1[^  ijlavial  VaiKys  in  the  nei^boWiliood'bf  Qainte^b,  SO  miles 
')3?A.Qf  Valparaiso,  quantities  of  iyat^V  and  saiid  w^r4  forc^ed'tei, 
'^Wfiicft. covered  tlie  plain  of  iTina  a  la  Mat  with  cones'orkilt&ws 
\^^f9urfep^'high..'.^  j ;  .    '^    *. .     /  *;"•''    '      .     .-  .  -.  K.v; 
i!  /The' promoiitc^^^^  of  grtmite  fe^Vfered 

';1^^  sandy  soil,,  was  cracked  in  variodg  directions*  dd#n  "Co  ihfe 
*Jfi!^a ;  and  the  cracks  bccdsldned  by"  the  earthquake  in  the  ^i?Q.- 
"nite  ou'the  beach*  were  parallel  tb  the  rtior^'anc?eiit  feht^'iUfthe 

•  sacoe  rock,  ,  '       ' 
/^\t5n  the  morning  <5f  thf  lMHi,  'aftet' '  the  *  fii^t  ?arth^uake'*the 

*  whole  line  of  cOast'from  I^.  to  S.  to  the  distance  of  ItKTmiles 


;^  which  tTiey  grew,  bei no-  seen  lyirt^  drjjf  oti  the' beach. 
'  *^  .  Similar  lines  of  beach  with  shellfe  aire  fourtd'  parallfelto  the 
^^  coast  to  the  height  of  50' feet  ilbove  the  sea,  which  pi^obafely 

"have' been  occasioned  bV  earthquakes  vriilchf  hdve*  in  fbfmer 
years  visited  Cnili.  *  .  .     «  .  .  .  . 

rThe  earthquake  of  the  l&th  w^s  felt  along  tlie'  eoafet' to''<he 
'*(iistauce.6fl4t)0  miles ^dt least.  '  '       -    "-  •  -  .     ^        ^ 

^^^'^'  Mhfcn  !9,  l824:-^'A-]^apei'  entitled*  «* Sketch  of  the  OeolOgy 
-  of:New  South  Wales  and  Van  Diem^n^  Land,*  by  the  Rif.-T. 


<»  Proceedings  qf  J^kUffSff^cf^  Sadeiies.  C-H«Miif 

-  4jp«.-^The  Mm  ^im^d  "^%txA  of  thp  G^J^  ^fjfey 
South  Wdle^  w'd  V  an  Dienaeas  Landj;*  bv;  tlie  Rev-T.^, 
Scotti  was  conduded.  ,  .       .     .         .      , 

The  coaat,  of  Nq w  HoUandj,  f^:om  Cape  "Howe  to  Port  ^tejj^enii^ 
lAcluding  mX^y  ;Bay/!Pof|  Jf^5cKso^J^  &c,  as  e^^atnmed '  W  SJ^^ 
p90|^A  i^oi^i^ts  ^f  ao  vifUPt^H'tfpted  ^fr\ea  of  the  co^  il^asurea. 
Ati  TU^Ya^o^,  or  th^  $ve  fsl^Q^s^tf^  Eueaaci  ofcoal  is  foui\a  ^  ^h^ 
surface.  Between  ]Broken-]Bay  and  Poat  Hunter,  a  horl^onta 
^j^ayi  of  Qpal  is  hara4  1^  th^  action  of  the  sea  on  the  clinl 
V^rygpod  coal  is  wo^Ked  at  Newcastle  on  Hunter's  .riv.er^^37 
yards  froai  ik^  ^rface,.3-fe^  l-ipch  thick  ^  it  is  inters^cf^  by 
tiap  djrkes  19  SQme  pl^cqs  ;;  ^nd  yegotabl^  remiains  of  a  Ifkrge 
leaTed^fenif  t^ojaght  by  the  people  to  ^e  an  I^uculypti^  ^ 
picl^^  up  ^t  t\k^^Si^!^  of.  the  C)iC  Liq^estqne  alternates  witK 
i(he  ssu^dftpne,  and. iron  ore  q^curs.  The  wells  at  Sydjoey, 
being  not  ?nore  than  3.0  feet  ^eepj^,  the,  water  is  .npt  good;  one 
weII))Sui;ik  82  fi^t  tp  o^  great; nis^ss  of  sandstone^p  gives  eKceltent 
ivat^«  Fr^i;^  Parfip^^tta  t^e  coal  measures  continue,  and  are 
brokwhy  tr^yp  dykes  ^t  th^  {^ep^ap  to  Emuford ;  where'  t&e 
asc^mt.jof  tbfi  bli;ie  ipQunt$ii|i^  G6paix|enee^i  near  the  suoiimt  of 
.whicdny  d^  poal  mea^uv<3s  r^^t,  oii  the  old  red  sands^'i^^ 
Th«  escarpinent  of  this  rock  (^  the,  east/si^  presents  the  9^ 
pect  of  a  perpendicular  wall,  at  the  top  of  which  the  old[  rj^. 
Sandstpne.^  tound  in  qontact  y^ijbh  prin^itiye  ^ocks  :  these  pocur 
iQ  the  vat^  c^  Cleuyd  apd,  Ql^rqp^ri^  hilly  ra^ge  \  wEjere  t^ 
ISAacananiieTisfs,  audi  after  a  ncMrtb-es^st  cpur^e  ofSOK)  miles/ier- 
miil^  iT  a  T^t  s^aipp*  lUtHm^g.  westward,  poq>%n^ 
lOcJMi.  and  cl^y  sls^t^  ^c^ixif^fxy  I^q  pnipitive  rocks^  jfie&r 
Bathur^  and  the  Sidmouth  range^  to  lake  George  ai^ct  t(p 
CookhiiudfK)^  I'iver,.  which  continue  tp  thf  cpw  pastures^  where 
the  coal  measures  of  the  colony  Jgain  app^af  ^ ,  :    , 

.Tb»  g^logv  pf  th^  Island  ft  y?ui  "jpiievfien^  Land'  is  Qon- 
fyrmM^  to«  that  of  the  i^ontinent  .of  Ki?w  Hollan4*  _  B^oth 
Hobart-town  and  Qeorge-town  are  upon  the  coal  formfttioi^* 
Betweei^  th^  fo^m^r  »pd  J^zatiiQth-tQjvny  a.  l^me^tone'fi^  x)f 
shells  is  found;  probably  of  the  oolite  series,  and  the  saine  |x>ck 
.occujcs  A^r  George-towp  pn  an,islai3i<l  in  the  Tamar.  lii  the 
middle  pf  the  island  at  Bagdad^,  a  rock^  \vhich  answers  tp  ^e 
description  of  the  millstone  grit,  and  salt,  are  found  on  the  riv^r 
Macquarri^.  To  the  east  and  the  west  of  th^  inhabited  tract 
betwjeen  the  two  towns^  hi^h  mountains  and  elevated  priofitiire 
lidgea  are.  alope  discQveraole,  so  that  the  island  probaoly  con- 
tains little  other  fertile  soil  to  ten^pt  future  emigration  lyhen 
this  space  shall  have  peopled^  which  is  not  the  case  in  i^^ew 
SoHth  Wales.  .  ^        ... 

A  letter  was  read  on  a  section  obtained  in  sinking  a  w^ll  at 
Stre^th%¥ai  by  Mf,  .J,  S*.Ye^  cop^imppicated  ^  GU  S[*  Prown^ 
Esq.-    .  '.'"■''. 

A  well  having  been  sunk  at  Streatlu^ni  to  the  de^th  ^^9^,  ^fi^» 


t^  sreat^t  depth  Jtyluqh  has  been  fyier^^  iH  that  wi  of  the 
country,  tne  foflowing  section  wa«  exhibited.  From  tbeaeiptho^ 
2  feet.  ^/^^  f^^t^  ^tiif  i:ed4ish  hrqwp  clay  i  fro^  theace  io  3jt 
fei^^t/olays  Vith  8^ptS|Tia;  irom  thence  ^p  the  depth  of  19Q  ffi^tji 
l>l\ie  ci^y^  m  which|  in  trQm.70  to  100  feet/ were  foH|i4  V^^ii^ 
shells  and  fragments  of  bituminous  wood  with  iron  pyrites  [; 
/^om  200  feet  to  the*  deptii  of  230  f^e\,  blue  clciy,  seq^e^ineB 
san^,  in  which  numerous  shells  ond  bituminous  ^ooid  occprrecl ; 
at  2SR)  feet,  round  black  jpebbles  of  ilint  like  those  of  Blackheaih 
wer^'found,^  this  appeanng  to  he  the  point  of  junction  between 
th^  London  apd  plastic  clays;  next  a  bed  of  s^ncL  and  afeer* 
wards  various  coloured  clays,  were  pierced;  at  tn&  dep^  af 

tb  feet,  and  continuing  to  985  feet,  sand  ^nd  sandy  ^\sm 
cvfTj  me  greater  pftrt  of  which  ia  full  pf  green  ei^rlh  exa6t|y 
resem^lin^  that  of  the  oyster  bed  at  Reading.  The  pia|^r  Vfm 
Accompanied  by  specimens  of.  each  of  these  strata. 

A  letter  was  read  from  Alexander  Gordon,    Esq.  tip   I^ 

|6brdon,  Esq,  of  Abergeldie,  describing  three  successive  forests 

-bf  fir  imbedded  in  a  peat  moss ;  accompanied  by  specimens. 

'  The  moss  of  Auldguissack  in  Aberdeeu8hire>^co|land,  pietf  ats 

an  inclined  plane  of  rather  uneyen  surface,  and  varies  in  depth 

Troni  1^  inches  to  10  feet  from  the  lower  part  of  th#  hill  to  the 

jriVef.  ^  • 

*'  ppon  digging  np  the  gcround  in  two  different  f9i^  c^  tfai^ 

^oss;  larg^  roots  of  Scotch  ^r  trees  were  found  about  onf»  foot 

tf^iow  the  ordinary  average  level, of  the  moss.    Below  the  bot* 

tomi^  of  these  roots  there  is  a  stratum  of  about  a  foot  and  a  half 

bf  ti^oss  below  'which  other  roots  or  truiiks  appeared,  and  on 

digging  stiil  further  down  (about  siit  pr  seven  feet  below  ^he  «h 

binary  level  of  the  moss),  a  third  set  of  roota  and  truncated 

steins  of  trec;3  were  discovered .  . 

''\  tt  appeared  to  Mr.  Qordon  itnpossibl^  that  these  roots  bould 
lave  supported  different  trees,  all  growing  at  the  saude  tanie^  fqr 
,^the  distmct  ramj&cations  of  these  Qiorizontally  |ike  Scotch  ^ 
^l(t  the  present  day),  are  bedded  ipi  moss  perpendicularly  tibove 
^.^chjOther. 

y  Mfil23. — !Al  paper  was  read^  entitled  ^^  ijome  Observations 
on  the  Lakes  of  Canada^  their  Shores,  Oommunications^  &c*  by 
'll^ieut,^  Portlock,  "RE."  * 

In, this  memoir  the  author  describeii  the  various  nature  of  iHe 

Ashore,  of  Lakes  Hurop^  Michigan,  Erie,- and  the  other  lakea  of 

'C^nada^  and  annexes  a  plan,  in  which  a  tabular  view  is  pre- 

\se9jted  of  the  comparative  level  of  these  lakes  and  tkeir  opiit- 

munications  witn  each  other.    At  the  iaJlB  of  Niagarai  he  dfa^ 

^secves,  the  upper  stratum  is  a  firm  compact  limesto^restidff  oh 

strata;  of,  a  very  schistose  nature.    It, is  not  by  erosion  or  the 

surface  that  the  falls  are  made  to  reoedci  W  tne  wators,  after 

jra|)ipg^,150  feet,  strike  the  bottom^  apd  are  reduced  tfi  foaoi ; 

ihi^y  are  thea  imevi  up  into  the  air  far  ahcnre  the  rock  whonpe 


4^  Proceedings  of  Philosophical  Societies.  (y  VN  e, 

tb^y^adtlescetided't  tiriff' penetrating  foaia,  actci  on  th^Iow^r 
ttfgilltceotia  ttraita',  till  tte  Overhanging  rock  is  undqrmiixe^* 
lieut.  Forddck  remarks  that  tfaerd  has  been  a  gradual  ra]Xiji''tbe 
te^iA  df  *tiie  lak^  at  Canada. '  He  also  oQers  some  bonsiddra- 
tibh8'6ii  tte  proximity  <^  the'sourd^s  of  several  risers  wbic^ 
4ow  in  opposite  directions; 

Jlftry  7.-^A  paper  on  iJie  Geology  of  "the  Ponza  t&^,Qi^  in 
tile  Meditemmeany  by  O.  P.  Scrope,  £sq.,  MGS.  waa  /ead  in 
'paA. '  ....... 


tf  qdany at'Hlncks*  Bky  (near  the  Old  Park  iron-works)'  i^f^  y^ 
-parish' of  Dawley  fend  courity  tif  tSalop.  /tlieir  adhesiQa»\^en 
'applied  16  the  ton^ne  shoived  that  the  animat  gelatine' w^ 
nciaiiy  gone,  ^hich'obes  not  take  place  till  after  a  long  period  of 
inhtnMtion.    «  •    •    '    • 

,  MiETEOilOIiOatCAt   SOOIEITY*  ••^ 

*  ■  Fi?ft.  1 1 .— Dr:  Bntney  comtnnriicited  riia  results  q(  ^  Mejt^fj- 
tologiial  Journal, 'forr  January  1824|  kept  at  his  o^feryatbry  fif, 
<5osport;  Hatits.  '     "  '    '  ;  .      ,    /  .f ./  -j* 

A  notie  Was  read/ on  some  curious  effects  of  the  Biaclia|{i9{)  o^ 
Heat;  by  LiAe HoWaH;  E^q.  ¥"118;  arid  M.  Met.  Soc^,,^  .^  .,.' ^ 

•  The  ri^ading'walr  cotaraended  bf'a'^  Memoir,  ort  U>|e.[yai[ia- 
tions  of  the  Reflective,  Refractive,  and  Dispersive  I^bwersofi  the 
Ahnbsphere,  8cc. ;  by  T.  Porster,  MB.;lPLS'.  aiici  M.  Uet'^P^^'' 

March  lO.-^The  reading  of  Dir.  Porster'^s  mbmoir  wasjtfon- 
dUded.  '  ft  telate^  to  certain  branches  of  thV  s?^Iyejct,,9f 
htmbspheric  refractibn,  belonging  to  the  province  of  .m«itet/ri>- 
logy,  which  the  author  states  to  have  been  partidularly  ;i;ipgf' 
lect^d:  these  are,  the  variation  in  the  refractive,  dispecsivei  aa^ 
reflefctive  powers  of  the  atmosphere,  resulting  from  tbei  d^ifftr 
dion '  tbterein  of '  different  tnodificatiohs  of '  cloiid, '  wbigt ^^  ffrff 
themselves  affbcted  by  focal  drcunistances,  and  vilA^U  ^^ffliy, 
greatly  at  different  ^mes  ;  and  the  effects  of  thai  variation,  ql^ 
Ihe  'Cbl6ur  of  the  hght  'transnlitted  by  the  planets ,  ^nd  '^f^^ 
stat*^;'  atid  oh  the  dedinatioTi  of  the  latter.  [  Aft^r  somCygen^f^ 
remarks  ori  reflection,  refraction,  and  prismatic  (itsper^iop^  -^l)^ 
aiithor  proceeds  to  consider  the  subjects  just  men tiop^ed  \^  tfl^^ 
sections.'  In  the  first,  *  On  the  variation  in.  the  ref^'s^Mf) 
power  of  the  atmosphere  at  different  times  of  the  night  and  4ayy 
add' on  diff^^^nt  occasions  and  seasons/  he  ascribes  that  y^qa*. 
tion,'  printoWally,  to'  the'  quantity  and  liature  of  the  a9[aeQua 
vapour  dimisea  in  tlie  atrz'ancl  hfe  supports  this  opiwoft -by 
variotii^  observations  biVthe  planets  and  stars,  iuade  aidifiEefef)| 
times  and  seasons.  In  observing  the  planets  and  brightest  stars 
Ai^ough^smatfC  glasses,  hefouhd  that  the  spectru9i'wa»  less 
oblongated,  whilst  the  red  colour  was  moredistihcfly  apparent, 


ai  uTe  period  of  tlie  t^ur  pdiat,.  than  atdmoftt  ^y  9^^ tiQie  ^t 
iStkkmk  i^A\A.  On  otfa^  occasionsiattbesatti^  period  of  0¥6p« 
W/'ijbe  yjoiet  and  ingeneral  the  cqloori.of  Uie  ^yio^t'iefna^g^- 
'We'^js'iii^^'  most  conspicuoas,  and  the  spectruiy^'w^a  tnofe, 
*  bblbn^t^d  than  ordinarily.    Pr«  F.  at  length  a$(^akied  t^lBlt 
'  Wl^ '^reAt^t*  jlfevtlence  of  the  red  in  the,  sDect^^m|  unifcoraaly, 
^ccpmpanied  that  stfite  of  the  atmosphere^  whe^  ih^cim^^Aiatm 
' Vi0fasM  h^i^lfjl 'a^     sun-set;  whilst  the  more  oblongiitedBpeA}^ 
^^dthy  Svitii  the  violet/  arid  most  fefrangibte  colom's,  attendeii  aji 
atmospher^f ^n  wbiph  the  condensing  vaponra  aptsumed  thf  form 
\if*^ttti^\* "  He  infers  from  these  and  otlxev  ob«ervatioit$y  that 
^lAfe idKati'^es  in  the  (qualities  of  the  ditfxV'^d T9|^oar  ia.tbet.afr 
^tSftt^'prodtlce  great  variation  in  the  atmpspherietd.  fefrf^ctioii. 
^  Ate  seiond  section  of  his  memoir^  he  suggests- that  loqal  ci^] 
^ctihKstkhces  may  {>rodnce  great  variation  in  the  mean  reftaotive 
/'j^d^dt-'orthe  atmosphere  at  different  placed  ;  and  that  the  dls- 
^doMakces  in  the  places  assigned  to  the  fixed  stars  in  differtoi 
catalogues  of   them   may  have  resulted  from  such  variation. 
In  the  third  sectiQn/eDtitied'''Of  ¥ati«ties  iti  the  Composition' 
and  Nature  of  the  Light  of  different  S4;ars,  considered  ^  ^tilf 

lie 


Vatyirig  the  Effects  of  Atmospherical  Refraptfon,  RefleCf, 
^otf,  ^iid  Dispersion/  l)r.  Forster  aetails  a  numbef;of  minute 
observations  upon  those  varieties  ^  proceeds  to  inquire  into  theii*' 
^th^i^i^^''^(!l  cohcliides  with  an  accowit  of  some  experiments  011' 
the  decompdsitl6n 'of  {he  light  of  ihe^  mooQy  the  plaqetSj  find' 

\y^kWfi^  %  Dr.  PprsWwas  also  read,  <'  On  the  great  At 
pf^i^oh  bf  TemperAtute  whfch  Recurred  in  January^  1826.'* ' 
"***Th6*'¥ertiiitkabie' depression  of  temperature^  related  ii>  ;thi4: 
]^bper)  tboH  pt^ce  at  HartfieTd,  in  SusseXji  ^o  the  neight>purb(^a; 
of  ^Wnich  place  It  appeared  {0  be^  confined,  during  tha,  period' 
ISetfi^^ti  'yun-set  'on  January  14,  and  midnigbt  of  January  l5;' 
MSIp.  'At  10'  p.  m.  on  the  l4tli  an  out-dobr  rahrenheit^s  tbeN* 
ifado^'et^ir  exposed  to  the  NE.  wa^  at  zero,  and  at  U  o'€;!ock  ^t 
ftididited  ^ '6^;  '  Sometime  between  the  hours  of  1  and' 8  a.  m. 
iJfthe?*? fltK,  it  sunk  to— 10*^,  as  shewn  by  a  Six's  Thermometer; 
Jft?  tfcfence  gVaMlually  vosei  until  at  midnight  on  the  15th,  it- 
Mtki'd^d'Hie  elevation  ofrh23.  A  thermometer  exposed  to  the' 
IWV 'indicated  1®. higher  in  each  observation,  During  thi^' 
gri/ipd'bf '^x'c^ssiVe  cold,  the  ajr  was  calm  and  clear,  a  few  illr 
mflned*  Cumuli  ohly  were  seen  on  the  I5th;  the  gnow  which' 
Miff  Iklieh  on  the  13th  lay  on  tbe  ground.  Dr.  F.  received  o^ily 
oiife^iititicd  of  b  distant  observation,  made  at  Canterbury,  where* 
a'THerm'oili^ter^  in-doors  iridicated'O® ;  \9rhicb  was  also  the  tern- 
^^tM^  in-dbors  di  Matfield,  on  the  morning  of  the  lAth. 

'''t)¥«  Butney  communicated  the  Besults  of  his  Metearologi<;$J ' 
Jttdttial,  £b'fr  Febi'ufery.  . ...     .  ;  .      ; 

'  •  April  14. — A  note  was ' reaif  on  certain  Phcenomena of  tht' 

"*  '  Ifeuo  ISeries,  vql^  vii.        2  h 


^  Proceedings  9|fvFib'Jipl«4^  [f^SfMi 

bte  Ck^ld  Weather*  &p. ;  by  Luke  Howard,  Emu  FRS.  IML  HeU 
Soc. ;  and  Dr.  Btitfiey  communicated  the  Ke«iH!9  of  his  Journal 

fojp  Aliirch.  '    '     J     :  '-  »•-',    >•     :.(  i 

\.  Jlfay  19*r^Dr»  BunxBY  oomtauiilcaited  tbe  Reiulteiofihia'JUiiffi 
nal  for  April;  and  the  ioUowinfl^iiapViUlSMre^c-  •  ^i...  '.j,  r.^^ 
/'Aik  Account  of  the  principaTPhwomena  «)f  JgnaoilAMfiteorB 
which  w0re'  observed  in  this  Year  il828;ilQ(rn9iiig  part  v  of  h 
Keview  qS  f ha  Prpgresa  of  Meteotiotpgical  Science  idunng:  that 
Period:  .wi^remarkii  on  tbe.Cbaractets  of4aartain  MefteontwJ' 
By  £.  W^ Brayley^  Jun.» AI^; and  M.  M^<  Soc«  . In  thispap^ 
the  author  first  describes  from  various  authorities^  the  Eir&tbaUa 
which. WQre  observedf  reapotPtively,  op  Jaii.  26,.  1623,  at  Geeupiti; 
^n  tbi^  23d  of  May^  at  Kiel  in  Denmark  4  and  m  th^i  fiOt)H<Qf 
Augfuat,.  at  Ragptsa*  Jhe  latter,  being.  eontenmoraneoaB  hii^  wm 
jearthquake.at.the  ^ame  place,  gives  occ^iAQinidr  an  inqMvjphof^ 
£|r  the  appearanoe  of  Igneoua.Sfetedrsmayibe  conaidtred'a&'Mb 
%tt^dant  phsenom^oa  of  ea];thquakea :  ieveral  mel^Qi»^;6^ilhi& 
kind^ it  is  obs^^ed,.  jivfxe aeen  in  ihe^pxpvijQkcid  of  Outahf't^p^idt^ 
thM  V)f  iha'extenatye^  earthquake  1  in  india  in  .  1810,.  <tbe^  moA 
violent  motion  of  which  !¥€»  experienced  in  that  f>ravinee  laiid 
its  vicinity ;  and  two.  Fire-baUa  appeairedy  lone  lit<  Zaatey  aitt 
the  diherai  Cephalonia^  on  the  dav  after  4heearth|[iUtk0'iidhat 
desolated  the  forooer  idand  in  i820 :  cttbcto  iostancei^.  ofijtUa 
connexion  ar^  likewise  Educed/  ..Mr..;B0ayley:iiben^^|>N» 
ceed&to  an.  examination  of  the  phfenomena^atteMine  tim  fidlffif 
aevend  Meteorites,  at  Nobleborougfay  in  the  State  of  ^Mmfe^fib 
North  America;  on  the  7th  of  August  laat^  He  oetti  poiittaiowt 
a  revuBurkable  affinity,-  inminerafogicaL  ehamcters,?  eu|iHihriit^ 
between  these  meteorites,  and  thos^  which  fell,  je8^e£itiveM:iKl 
4iOUtolox«  in 'Finland,  in  1822,  at  Jona«uB>  in  Fiaitee^t^itt  jlHl9, 
andai  JuVenas^  in  thq same ieountrv^  in  182V;  ^veral  li^oi^ 
memk  of  the  latter  heing  laid  before  dbu& .  Society^ior.  the;  pilipliBe 
of  illustration.  This  affinity  partly  consists  in /the  ^ strong  jd^ 
■emUanoe  whiehithey  all .  bear  to . certain  prpducte.of  .vokmi^ps ; 
udsildt  the  maiteoritea  of  sevexal.  other  deseienta  octon^ol'^  thei^ 
by  a  ^;iadual]  transition^  with  thps^  whose  chaiFaXiteiiiiarnismpli 
pecubar ,  From  theae  and  othi»r  loircumstanceur  >  u^  ^^  fciimtidD 
with  that  of  the  frequent  pit^sance  of  Olivine  in  meteotitaa^  the 
mthor  infiarp,  that  th6  agencies  which:  ;gWe)  rise -^  to  vnleantb 
phoBnomtna^  whatever .  these  may  b^,  and  howevcif  «Kteteiiim 
thiacas^,.  are  nrobabl|^:cionDemed  in  the  production  iqfjgpitoiie 
Meteors  jBod.  une  bodi^  which. /descend]  ibopi  theih.  /jHe>eita» 
dudes  by  recommending  the  imtesUgation  of  Uii^  curiooeitaiii^ 
ject  to  4Jbe  tnemberaof  the  Society>;>.pionttsingr.to  ilayi:beft>re 
them,,  afitui' the  recess,  the  jresuU»  of  itomt  ifiimeffinssaaicbir 

Uponit*  ..:.  ff:frO:jQ 

The  Society  then  adjourned,  over  the.&amnieMSQeaii)  Wnfeet 
agaiuion Wedofisday  the^lS^h.of October ^ii^t%<.^.^'. '( v-  tO"/ 


f» 


.i:»i/"    {'^  .''^fi.i/-Ji    [...».</(>'■   .^»i»i  ''(«  •  ■.>.  /r- I?j>   ■''/ Li\>0  jJiif 

.The  fifty^firat  Anniversary  Meeting  of  this  Sooielyt/'iVtti 
iMddeB^Ati  thBi'LoiiidAil  Giyfibt  Hau»e»  i/adgat0 '  HiU^i  \$^iUiam 
Shearman^  MD^'Freiid«nl> intiieieii^fU  •  ->'  .  •  jA  *'  '  ''-^^ 
-..^haCMbiemjkiMi  OowBoil^fer  ihetenimii^  y^apome  aa^^fiDBow : 
iPtestdifl^:  .WiHia^  Sfaearnottn;  MD.-^Fe«0t>Pi^ien£vf  Heahr 
ffihitf^irtnidk,  MB.  f  IlMry  Jemea  Chofaae^  MI>. )  SirAstb^ 
Baston  Coroper^  Bait.  Va&.,  aitd.TIioinAS  Calhway^  £8004. 
IFtwtt^UH^  xiohn  Andree,  Eaq/-***XJ6rman  .^  David 'lirwi11S9.MiL 
•^&»ef«/i{riea :  T.J.  Peiti^ew,  Baq.,  and  Thomaft  CMttK¥iri(V 
IBM^r^Setretury  for  Foretgn  Correspo»ditice:  Aobley  Dttagfi^ 
taft»^JU[D,H^T3i6  odier  mambeht  of  the  CovikjI  :  ^  ]>nk  Wtfbb^ 
mai^^  Hancock,  J.  G.  Smithy  BUeioe/  :^gborou^»  iHopkimiloil^ 
StaWaft^  Ley,  Darling,  Haslam,  Pierce^  Coal,  •and^>i!9'iitie'| 
jM0BBibj>finlclifie,<  Dvyadale,  Wender,  'K.  Johinsoi^.  Ihinlapt 
Xdagdon,  Ward,  Skimiaa  Ctaike,;  Bttiton  Bnmtt,  I^doe^'A^ 
^fJoU^  Edwards',  Handey,  E.  lease,  SkdAjtj  Cohkliy  BelH' SlUrbyi 
AiWisbiiry,  T«  Bryant^  iAdiBxjanom0>*^Re&stnett  James  Ptcid; 
fisq.^^'ilie  FeUoiw  elected  to  delirer  tne  annual- oration,  in 
Marchil8S5,  Euaebias^Artbtir  Ll6yd>'fidqc  '  u  .  rrtr  /  >ic 
s  .The  Preasdent  inforiiad'Jtbe  <meeting  thttt  tiie'  time  aBottdd 
£iQa^:the  peruaal  of  the  dissertations  dthiieA  .for  tlie  Fbtharg^ffiah 
mc^al^ 'daring  the 'lasd'year^  havih^  been  anexpectedly  short* 
ta^d;)  the  fiocialy  had  jaoticyel;  H^adioaieditfae/piiae:}inedal2 
AiailMvtf^var  would '  be  4oae'fos*hM^^  and  the  MadM  fiivevM 
ba^parMiitdd'tatkik  siieceiisfid  ($aildidltie  .at  a  Special' .Gdterifl 
^iming'-oftiie  Society'  to  be  holdev  on  the  3rd 'b£iMa|y^at 

£i|^  o%l0ck  in  the  cveiiin^'    ^    '  -•    -     ''  .^ 

,  (jlRle  annual  ordtion  wan  flien  deUi^ered  by  Dr^JohnrGordooL 
Smtk,  Ithe  Ex-Vii^^Tresi^en^;  tibe  sttbje(:t  was,  '<  Thb  Buiiea 
aBdjPefpU^itiea  of  Medical  Men  as  proltaaioncd  Witntoaeajiit 

Gouidbs-of-Jnstice^''  -      ..•.;!, I'       .>^..,..,M  :<- 

.  •  AjnumetooB'  body^of  Seikms  and  their  friandsyiunoaatttiflTiai 
all  td>  d6^"«(fterwaids'  dined'  ibe^elberriii  the  gveaH^wcitf  aiuiim 
Steremy  the tPtesident  being «ia>  the  '4&haiii(  and  the'lvmaiiiderf 
of'tfae'day  was*  mathed  by  harmony  aiid>conTiti8di^.'j     nAnn^q 

^\CQ9iditians4!ftheIhtfiefigiUi4m  M^dal^^^^ln  ockif6vaiitf'  v^ith 
the  wilt  of  the  late  Anthony  Fothergill,  MD.  FRS«,  the  ^oadAtx 
resdlred  to  gire^anixiiftily, 'to  the  anthorof  tb^  bestrSsaaytiCttf 
ajivid^efcttpropo^d  by  themy  a  gold  ftiedkl,  yalpe  20  guixieaiii 
eoUedlthePotihengiUlan  Medal  f  for  which  th^  leaimed  c^  alt 
e6ttnt«ies  are  inVitSsd  aa  e^ididatesv  ^  ^    '        >  !•  «       vi 

;  I  k  Eiioh  dissertaftion  pxuat  be  deliteved  to  theRe^tcar,.  ii\ 
Ibd  Latin' or  fingliah  language, -on  ot  before  the  fint>  da^  of 
December.  .; 

J  /  2i.  Wifh^ttch:  diaaevt^iti>w  muat  be^  4eK««ted  a^  m^iieA  fmdiet, 
with  some  motto  of  ^deviocf  oli^thd<oiilttide,^bnd^wtthihitfe  authoiiib 

2h2 


40^  Scieniifi^bU^^igehcB.  ZJmMi 

itame  obmI  designfttira^  that  tlie  Society  may  Imow  Im^w  to  »dU 
dress  the  sisoeestsfol  cdoididate.  ".m 

.  3.  No  paper  iti  the  band^writnig  ■  of  tke  author 'ivill>beii»Li 
^v^*;  add  if  the  a<athor  of  any  paper  fihaUHeitfaerf  direeli^%r 
indirectly  discover  himself  to  the  Committee- of  pap«»;''tti^W* 
any  member  thereof,  such  paper  will  be  exdaddd'wmi^afl  ^citn- 
petitfonfor  the  medal.  '    •  ^  '     \*    '.  "  "'^1 

4.  AH  the  dissertations,  the  sucoessfdl  One  excepted,  WiHj't^ 
desired,  be  returned  with  the  sealed  packets  unopened.'         '  "  ^ 

5*  The  prize,  medal  will  be  presented  to  the  suooessful  .6aa-7 
didate,  or  his  representative,  at  the*  Anniversary  Meeting  of  the 
Sooiety  in  Marcn  1836.  r  •        •  .t 

The  subject  of  Uie  Dissertation  to-  be  offered  for  the  Prn^ 
Medal  for  Mardi  1826,  is,  "  The  Pathology  and  Twwtmeat  rf 
Pet4odical  AsUmia."  ^  '  ^ '  ^ 

I.",.  ,    'IM'  111  'i  I"    III'M,    'I      M.J    Igg  )M.niuv'i' 

Article  XIV.  -•"'' 

SCIENTIFIC   INTELLIGENCE,   AND    NOTICES   OF   SUBJECTS?  , 

CONNECTED    WITH    SCIENCE, 

I,     Hydriodate  of  Potash.  .^v    71 

M.  Taddei  proposes  the  following  method. of  preparing  this  salt : 
dissolve  iodine  in  spirit,  of  wine»  and  pour  repeatedly  a  solution 
of  hydrosulphuret  or  potash  into.  the. solution  of  iodine;  the  fluid 
becomes  turbid,  and  changes  from  the  blackest  brown  to  a  dlies- 
nut  colour,  and  this,  diminishing  in  intensity*  gradually  becomes  flesh 
coloured,  and  afterwards  milk  white.  At  this  period  the  contersle'ir 
6f  the  iodine  into  hydriodic  acid  is  effected ;  ana  if  the  liquid  doe^nOI^ 
become  turbid  on  the  addition  of  a  few  drops  of  hydrosiilphurel-  of 
potash,  the  operation  may  be  regarded  as  complete.  '  Atl^'^afidte^ 
a  few  minutes,  the  precipitated  smphur  is  to  be  separated'  by  d^n^' 
1M»>n  or  by  the  filter;^  the  mixture  is  then  to  be-disdli^  to'procdi^ 
tb^  aleohof  employed,  and  the  residutim  is  to  be  evapeittted  to  Ary^ 
ness  in  an  open  vessel  to  obtain  tiie  hydriodateofpota^h/^GiMial^' 
diFisica,  etc.  1823.)  '^'  "i 

II.  Action  of  UydtQcyamic  Add  on  Vegetable  Life^    t  - .     ..i . 

M.  Becker  has  made  many, experiments,  from  which  it  results  that 
hydrocyanic  acid,  prepared  according  to  Vauquelin'^ .process,  d^troys 
vegetables  nearly  m  the  same  manner  that  it  does  animtis.  'Seeds 
soaked  in  thibacid  are  equally  killed  by  it,  and  lose  theit  germinat- 
ing powerr  Delioate  plants  are  killed  sooner  than  those  wh\ch  ^re 
stronger. — (Journal  de  Pharmadey  p.  174,  April  1824.)         .     ,      .,j 

III.   Diurnal  Variation  qfthe  Barometer. 

The  Edinburgh  I^osophioal  Journal,  conducted'  by  Drt^  Bbewstef ;: 
to  Jonmal^  the^^  Royals  iutitttti^kn.  of /Great' Britain,  •eondaoted  ibjr^ 
Professor  firande;  the  Boletin  Univeisal  dels  Sefeaceajetidei}l'jlBAli»< 


ta^  pliblfeMid^uttd«r  tlie  direGtion  of  Bnvon  Fcvasdac^  iave  fitMU»unoed 
that,  according  to  a  discovery  made.  b>y.  <Col.  .Woight)  the  merdury^of 
tbQbatfometeri'Adac  thei  ctquaiorf^rMe^  and  £ii}s  itwice  la  24^ hours, 
vMH;llo  «iuehtre^i|larityb>  that  %hh  lo^triin^eAt  in«.y  almost  bj^  empjl^fied 
4»ra>nea%Hr€»pf  limQ.  ,     .  .  , 

.  ,,W^  "heg  tbiQsei. readers  of  the  Applies  dp  Chin^iei  &c^  wjio.toUik 
that  we  communicate  this  discpvery  rather  late»  to  remark  that  Gp4pPa 
^ouguer,  and  Lamid^mire,  made  the  ^ame  discpvery  nearly  a  cen- 
tury since ;  that  since  these  academicians  all  travellers  to  the  equir 
noxial. regions  have  been  engaged  on  the  subject;  that  M.  HutQboIdt; 
•in  iSCW,  pifblished  a  very  excellent  work  for  the  express  purpose  of 
making  known  the  true  hours  of  the  maxima  and  minima ^  and  the  ex- 
tent of  the  oscillation  (vide  Geograph.  des  Plantes) ;  that  Lamanon  in 
tile  ^ekpedltion  under  de  Lapeyrouse,  Homer  in  that  of  Krusenstern, 
&c.  iltc«  undertook  similar  reseatches;  that  by  means  of  the  averages^ 
.Duc-Lachapelle»  at  Montauban,  M.  Ramond,  at  Cl9rmoi\t-Eerr^nd| 
the  astronomers  of  the  observatory  at  Paris,  M.  Marqu6  Victor,  at 
Toulouse,  &c.  &c.  have  proved  thai  this-  diitinaat  variation  exists  also 
in  our  climates :  lastly,  that  we  never  omit,  in  our  accounts  of  meteo- 
rological observations  for  the  year^  to  giv^  the  amount  of  the  daily 
falling  of  the  barometer,  from  nine  o'clock  in  the  morning  till  three 
in  the  afternoon,  and  also  of  rising,  which  is  evident  between  the  last- 
mentioned  time,  and  nine  at  night. — (Annales  de  Chimie  et  de  Phy- 
sique, t.  XXV.  p.  334«.) 

IV,  On  the  Cause  of  the  Rotatory  Motion  of  Camphor  in  Water* 

.     -'"/"'  (Toihe'E^tDTof^e  Annals  of  Philosoj}hy,) 

.  '  ^IR,  Cambridge^  May  7,  1824. 

'it'll'','.  I  *'.«' 

,,. The, curious  phenomenon  of  rotatory  motion,  which  a  particle  of 
'fAlsqihoE  pEQsents  when  placed  on  the  surface  of  water,  1  have  fre- 
•^|u^utt)y  seen  mentioned,  but  no  where  that  I  am  aware  of  is  there  a  cau$e 
Hifi^ked.  In  makiag  a  few  experiments  upon  the  subject,  I  was  led 
U>  ois/eover  what  I  conceive  to  be  the  cause.  It  is  a  known  law  in 
ky#ofttatkaihat  if  abody  floatson  a  fluid,  the  centre  of  gravity  of 
t]^:  body  anfd  of  the  fluid  displaced,  must,  whan  the  body  is  at  rest*  bQ 
ia.  the  same .  vertical  line;  otherwise  a  rotatory  motion  is  given  to.th$ 
b^^*  '  In  confirmation  pf  this,  if  a  perfectly  smooth  and  square  ipair^ 
tide -f^.  camphor  be  placed  on  the  surface  of  water,  the  pao^hor  re* 
mains  at  rest.  But  if  an  uneven  particle  be  made  use  o^  then  %h$ 
centre  of  gravity  of  the  body  and  of  the  water  displaced  are  not  in 
the  same  vertical  line,  and  a  rotatory  motion  is  produced. 

ij,u  ft;       '  I  Bemain  your's,  41jc,  El  A, 

...    v.  On  the  Transmission  of  Electricity  through  other  Flidds. 

).  DSAR  SIR,  Charing  Cross^  Ma&l2y  1624. 

>  Your  number  for  April  i^ontainiitt  lettei^  from  Mr.  Woodward  on 
the  transmission  of  electricity  thrqugh  other  fluids;  allow  me  through 
the  same  channel  to  inform  Mr.  W.  that  the  experiment  of  firing  loose 
gunpowder  by  passing  the  charge  of  a  Leyden  phial  through  tubes 
i$lled  withi  watei?,  and  alao  on  the  conducting  power  of  alcobwl^  ether, 
and  tioida,'  were  made  by  a  Mr.  Lewtbwaita,  in  May  1821,  and  are 
published  in  the  elevenths  voluooe  ^  the. Institution  Journal }  it  w&ij( 


«om  t^iflilf^lldg  lifter  thMl  ^ca^  tl(JqtkkHit»a;^#R|f1IKV'^dt^ 
"^ent^irtid  ffiti  b^ti  purtufej^  h  ufidfer  ft  vaH^ty*  rff  Itolrtj  ^  j^  '^^^ 

nmtdred,'  ^fa&H  be  submitfed  to  ybrit  6cmrfde(^t!oi|.  "W^iflft*  Ma 
that  Mr.  W.  should  repeat  the  experinient  with' fh^  Wdtef  i»ili^''9mii 
diipo^  to  thidj^  •Mr'.  W'.  ^8  in  errori  iMteti  life  sayk  fii6  itflMrflV 
(tmeasared  wid  are  to '80^086  by  a'pithbdH  ^lectronifet^V'ltMibMM 
waB  froti^  10^  to  15^.  1  have  repeated  the  experiment  t>Mth\  tlliick, 
tint  p^vfretya  found  a  quart  jar  required  an  intenfcity  of  65**  'toTD^?*^- 
haps*  the  pith  ball  attached  to  the  electrometer  was  rather  l^is^]  -U 
would  h^ve  been  more  satisfactory  if  the  degree  at  whkh:  we  jir 
spontaneously  discharged  itself  had  also  been  stated.        '         .  "^ 

Yours,  truly,  'Tiaji 

VL  Volatility  qfSaUs  of  Strychnia. 

M.  Ferrari  giyes  the  following  nroceiis  fbr  this  purpose:  <diJ(ioDS 
of  salts  of  strychnia  slightly  acid  when  etposed  to  h  heat  of'tl^,  so 
af^ib  be  concentrated,  theii  become  volatile  and  the  saft  evdpoi^iitea. 
This  pTopeitV'harbec^'  remark^  in  the  sulphate,  nttrAe,  mttUati^^  and 
acetate^  andlis  believed'' to  belong  to  all  the  salt^.  Ji  4iaa  beeAr'  re- 
marked by  M.  Collaud  and  others^  that  th^  sulphate  of  quivm  k^'also 
V6latlte,  aMt  lit.  Ferrari,  oh  repeating  the  experiments  Widstli^inu- 
riate  and  nitrate  of  quino,  found  it  wso  to  happen  with  iUeOk  ''-fllle 
solutions  on  being  heated  in  a  tinned  copper  vessel,  gaye  odf^Moun 
which,  when  breathed^  were  Ibund  to  be  highly  bitt^  The  mUib  Vary 
in  the  extent  of  this  property,  and  it  is  also  a£bcted  by  the  d^^pf^  of 
acidity,  and  of  concentration  of  the  s(rfiilion.«^6ior.  de-  FisKd^  vi. 
460.)  ^  ••>     'I 

VII.  Cr^kdlissaHon  qfih^  Sub<arb^nate  ^PifUubi  i .  ? .  /i 

M.  Fabroni  describes  the  following  processjbr  the  cryatallisatioii  of 
this  salt.  Make  a  aohition  of  peanissh  m  waCeiy  and  evaporate  it 
until  of  specific  gravity  1*57.  Allow  it  to  cool,  when  all  extraneoiit 
salts  will  be  deposited ;  ^^parata  the  4Kiid  and  again  concentrate  it 
until  of  specific  grav.  above  1*6.  The  fluid  will  now  be  of  a  li^^t 
green  colour,  and  strong  ^kdlu^  bdoar*;  'place  it  in  deep  vessels^  as 

ejar^  for  instancci  and  th^,  sub-carbonate  will  soon  prval^lvse  in 
.  «,  rbombOtdal  White  laminse^  situated  vertically  and  parauel'to  each 
other;  one  extremity  will  touch  the  bottom  of  the  vessel,  ini^  ^m 
other  be  i^j^tached  to  a  saline  crust  on  the  surface  of  the  liquid.  Wbea 
cold  Jtlie  mother  liquor  will  be  found  of  specific  grav.  1*6,  but  If  f\krtl^ 
cons^prated  and  again  cooled,  more  crystals  will  be.  obtained i^ttkl 
thUm^  he  continued  until  the  whole  has  neen  erystatllzed.-^Ifo|d|45.) 


"•"i-**— ■*'f**»«»<i 
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Mr.  Harris  Nicolas  has  in  the  press,  nearly  ready  for  piilUillatSdfaG  a 
ii!ilBi!l#otk  in'teiided^for  the  use  of  Antiquai^ieg,  H^riakitf/^aild  the 
Legal  Frofessfon,  cbbtalnhrg;  Tablek  thM  shdw^^ttfitfjr'vtoy^ifaf'tf  iUr 


i^^poyv^iftttdlttr       tte  y^  of  th?  f0lgn  gP  ^  J^N^b  i^W 

iA\ph^tic^'«iid  Cbrbpplogical  Calendar  of  Smiif  Da^Si  ana  i^Mt 
tm^^  on  Whieb  iinci^t'fecord$  imtq' dated ;  Tablea  »hbiring'oi  i|vi)iii 
t4|i»^Q£the  month  and  week  each  m^yeiible  feast  occurred ;  anaccotuit 


.liii^ipOPteQtsof  aU  theWorb  publu^Jbjthe  Conm^siontbx'l 

JBiNfsenca^On  of  the  Public  Records;  vitli  imev  useful  matter. 

^^JSharlly  witt  be  published^  in  one  volume,  8vo«  An  Excursiod 
ithrough  the  Uoited  iStates  and  Canada^  iq  the  Years  1822  kn^  i$5& ; 
1^ «|k  E^gVsh  Gentleman.  '  .         .  ,.j^u 

No.  II.  of  the  Zoological  Journal,  conducted  by  Messrs.  B^Ui  i^u- 
dfpn^rmnd  Sowerby,  wiil  appear  on  th(^  15th  of  June. 

'  Wade's, Observations. on  Fevejr*  ^  8ya.    A^f, .  ..   »,. 

«.    Goddiiigton'iB  6ptics.    8vo.    8s\   .  ,    ,.  .^  ...    .. 

..    Bojrle's  Advice  to  .^ettlerain  Tr.opical  tlirpateti,..  )&n<^«    ^.  M^ 
'f «'  Fltuhbevbn  Pisea^es  of  the  Skin»  colovired  Flat^t    8vq.k  lif*^    I 

Wettasfcot's  Fa8ciqulu3  As^ronoinicufti  1800«    4ta»,    Ih       ..    > 
.' Key  «A  th^  Prostrate  Gland.    4to^  .  ISU.    .    .  ,^. 

..  JMttotfntoesi  Classicpd  and  HjfliM>rical>  of  a  Tour  in  Fran^t.  Syrilam- 
itoi^dy  and  Italy.    2vols.8vo.    I/,4*;\.  •    ,.  ,    r  :•..: 

' Prioe's.  Life  of  3urke,  with  P(iirtrai|t>&C^,  8vQt.   Ife*, 

v'.iBajrward.bhHorticuHuiie,  .  8yo,    ISIs*,.       .   .  ••    i ..         r   ii 
io    Bdil  Hn the  Sn^n^ and  thigh  l^one^  ,J6*%  ...    .  ,.  tou.  ma.:,    ...    . 
.J     jDWileIrs  On  th(B"%e,.    Third  Edition.-  IL  6s.,  ^        _,^  ,..:^,, 

Bostock*8  Elementary  System  of  Physiology.    8vo.    15s.         vw> 

Kitcheki^itfCcpnonQr  of  theEyesv  l^ofko^  .»7^    .  .  ; 

)i    »:;  ArTICJ^B  XV.  "■'•'•   '*'^ 

-»"'-■  .  NEW  PATENTS;".        ■  ••    '^ "' ^-  -- 

f;^^^^.  l)t. '  i^qteibWe,  ,Chd  tSomers  Town^  engineer,,'  for  j^is 

;^'epgine  or  macmne  fe'r  making  the  following  articles  from  one  piece  of 
.^.^©R^iier  ^yitboul,  any  s^m  or  sowing  whatever ;  that  Is  to  ^ay,  all  kinds 
!,.(^^^^hpes  and  ^Uppers/' gloves,  caps^  and  ghat's/ cartoiich  boxeik  scab- 
,  lt)^r^  ^nd  sheatns  for  swords,  bayonets,  and  tniVes.-rl-March  26.  ^\ 
r  .[flCpygersy  Marlbojrough^Wiliis,  surveyor,  for  lij^  improved  msirument 
'  iot  determining  or  ascertathing  the  duDic  contents  oFstan^ng  timber. 

—March  20.       ....  -  .^-^— .^   . .^. -  ,  .      , 

J.  Lingford,  Nottingham,  lace  machine  manufactureri  for  certain 

improvements  upon  macbinea  now  in  us^  for  the  purpose  of  making 

that  kind  of  lace  comnfoiil^  khown  by  the  name  ot  bobbin-net  or 

Buckinghamshire Jftce.n^.-nMf^^^QQ|  ,,?      •    / 
J.  Heathcoaty  Tiverton,  tievonsnire,  lace  manufacturer^  for  certain 

improvements  in  machinery  used  in  apinniBg  cotton,  wool,  or  silk.-^ 

s.:'^  {{•  Berryi  Abcfaurch^Ianer  London^  merchant,  for  improvemefitSkpn 
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1  J.  Simnnmxe^  Botmont  distillery^  WanAfworUi^nNidy  Vanzlial^ 
for  ioiproveaients  in  die  prpcets  of  distOling.— March  20. 
.  C»  DemeiWy  Fenchurca-Atreet,  merchant^  for  an  apparatua  finr  pro- 
ducing gas  from  oil  and  other  oleaginous  substances,  of  burning  socb 
gas  for  Uie  purpose  of  aflfoigd^  light,!  ¥^^  re(4acii)g  the  gas  eon* 
•sumed.— March  22.  ' 

N»  Goodselly  Leigh*street,  Burton  Crescent,  engineer,  for  a  certain 
machine  for  br<ylufg^9^tclifiw,  ^ipArae|a|i|1f  l^llMiMmp  for  use^ 


aiso  for  shdiiinff  clover  and  other  seeds. — March  25. 


upon  an  improved  method,  and  threshing  out  the  seed  thereof  and 
shelling  I  " 

E.  Jordan,  Norwich,  engineer,  for  improyements  in  the  oonstructioa 
of  water«cloftBts.— Maroh  27...  '  i       

J.  Spencer,  B^lper#  Desbyshire,  nail  aaaaufagturer,  fpr  iniprovemmft 
infui?pfces<£BNr.the  praparatioii  of  iron  or  steel,  and  for  manuiactmng 

i%«il«  anft  nfWnn  n^tSnl^-Aow  »fcii  Mill  mMU»rhlfa.^:i- ^prifY,      ' 

J.  Sch^field,  Rastrick,  Halifax,  Yorkshire,  manqfacltuie^  for  certain 


impppveniientain  the  maaufiieture  of  blbth  or  flthrlc  whjcn  be  denmi- 
nat9i  British  ^ashmeuie.—. April  7-  '  ^/ 

T.  Ryallsi -Sheffidd,  warehousemi^n,  for  hh  apoaratp^oc  shaving, 
which  he  deneminattii  <^thefll8eful^nd  elegan't  facilitator.*'^^^     8. 

S.  Hal],  Basfdrd;  NoitingfaandsUre^  ;cottoi('  m^oufabtur^,,^for  his 
impcosed  steam-engine. — A^pM  8.  '      ^  ' '.! 

J/tTulloch,-  Savage  Gardnbs,  gefitldhati,  fbtr  ?mprbyem^b|  in  the 
madiinerv  te-be.em^oyed>i^r  sawit^  and  gr66ving  marb}ejai|d  other 
stones  or  ui  ppodncing  grooves  or  nioufdings  therebn.-r^AprujS. 

I}*!  P.  Bevel,  Demes,  W9tshire;1roflmoDg^V,''fpr  nUimn^^^ 
in  tho  cobstniction  of  cranks,*  su^h  as  areusedtbr  Betls'^nd  <^ner  pur- 
poses—AppiH*.       •  '^    '      (T   .^!;  ^ 

W^By,  Joy  Cottage,  lvory-place,1BrTghton]|^kt^tion6fc.aiiai§o^ 
ler,  fi>r  his  method 'dr  appOPatus  for  the  preS^^ion  of  bbois  and 
covi»-— April  14.  "  ;  — ;  ,;:       .J 

«k;(jui4)yf  -New  Ktot  TLckA,  Surry,' sword  'iSif fgun.  imm^cturer, 
for  bis  improvement-iii  the  i6knufacturit)g  of  clisesfor  Knives^  jciasars, 
and  other:  anielefll — 'AprH.li^.    j     -     '*-  ^  ;  :        ^  - . 

D.  Gordoiirof  BascDghall^treet,  for  certain  T^pfoveihents  ia;porta- 
ble  gas  lampsi~- Aprtf  14*      '      !    *     ' ; 

J*  Beven,  Manpnester,  dealer  in  cotton  twist  ^nd  we^  for  jii^appa* 
ratus  for  (pressing  various  kiiids  of  cottdnj^  flaxen,  wbbllen,  orsilk^anu- 
factiii?es.-f  A^ril  \^.   >  -  -*  ^'"/  /"  *     '[^ 

T«  Gefcfien,  Henry^tr^et,  ^^entonVille,  for  his  impro^me^i|r^n  the 
machinery  o^  making  m'etdlfc  ifoil^f^i  pipes,'' cylind^ra,  an$  i^rtain 
other  articles.— Aprarl5.        '    ;       '    ^  \       ^^  .^       I 

D.  Tonize,  Liverpool,  8hi]i'0wiier,^for  an  impl'Hvdd  method  ofi^eefing 
«aite^Airril46.  '      "  ;'     '     '■'''■  ''y']      '!,      ^; 

A.  Dailasr  N(^rthinnberlahd*coifrt^  Holbon^,  Engineer,  ^|j&  his 
tnachbie  tp  ptek  a^d' dress  stohes  of  various  dei^bHbtions,  particularly 
jgrawte^stone.— AlpriJ «?.      -    ^.~ -  -  ~>  •*--  , 

J«'Tt(rnkr;lfirnbingbam,'  brass  anS'ihm  founit^,'for  his  madiine  for 
crimping,  plaiting,  and  goffering  linen,  muslins,  frills,  and  other  arti^ 

enginen,  by  which  means  poorer  ^fll  ^  gained,  and  expense  saved.— 
May  1. 
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